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1. INTRODUCTION

The Region VI ARCS Contractor, MK-Environmental and ICF Technology (MK/ICF), was tasked
by the U.S. Environmental Protection Agency (EPA) under ARCS Contract No. 68-W9-0025 to
complete the Screening Site Inspection (SSI) of Gulfstream Aerospace Corporation (OKD981518327)
in Bethany, Oklahoma County, Oklahoma, started under the FIT contract under Technical
Directive Document (TDD) # F-06-9009-37.

1.1 SCREENING SITE INSPECTION OBJECTIVES

The SSI evaluates the potential risks associated with hazardous waste generation, storage and
disposal at the site. It expands upon data collected during the Preliminary Assessment (PA) and
identifies data gaps. Information obtained during the SSI supports the management decision of
whether the site proceeds to the Expanded Site Inspection (ESI) or receives the classification of
No Further Action under the Superfund Amendments and Reauthorization Act (SARA).

2. SITE DESCRIPTION AND OPERATIONAL HISTORY

This section addresses site location, operational history, source characterization, potential
alternate sources and past or current regulatory status of the site.

2.1 SITE LOCATION

Gulfstream Aerospace Corporation (GAC) is located south of the Wiley Post Airport (OKD987070059)
at 7400 N.W. 50th Street in Bethany, Oklahoma County, Oklahoma. The geographical coordinates
are 35°31'40" north latitude and 97°38'28" west longitude (Figure 1) (Ref. 1). The site is located
in a predominantly residential area on the west side of the Oklahoma City metroplex. Two known
CERCLIS sites are located within 1 mile of the facility; the aforementioned Wiley Post Airport
(OKD987070059) and Air Center, Inc. (OKD9807500319). Sampling by the EPA-FIT at the Air
Center, Inc. site in January of 1988 indicated the presence of phenol and cyanide in both on-site
and off-site soil and water samples and elevated levels of lead in the City of Bethany drinking
water wells. On August 22, 1988 the FIT resampled the City of Bethany wells. During the August
22, 1988 trip, additional information was collected in an attempt to determine potential contributors
of lead contamination. Information was collected by drive-bys of local industry and through
contact with state officials. GAC was identified by the FIT as a potential contributing industry to
the lead contamination (Ref. 34, pp. 1-2).

2.2 OPERATIONAL HISTORY

The property is privately owned by the Chrysler Corporation (telephone 405-789-5000). The site
contact is Mr. Bill Humes, Senior Vice-President of Operations (Ref. 2, p. 1). It is not known when
the site began operations at this address.

GAC is a manufacturer of aircraft parts operating under generator status (Figure 2) (Ref. 2, p. 1).
GAC reported to the Oklahoma State Department of Health (OSDH), Industrial and Solid Waste
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Service, on September 6,1985 as operating 12 different wastestreams involving corrosive, toxic and
flammable wastes. All wastes are transported off-site for disposal or recycling (Ref. 3, pp. 1-2).
The PA, completed by the FIT August 20, 1990, stated that chromium and lead were detected
by the OSDH in on-site soil samples. Other potential contaminants of concern would be
trichloroethylene, methyl ethyl ketone (barrel house), paint thinner, styrene, toluene (paint storage
area) and a variety of waste stored in the hazardous waste storage area (Ref. 9, p. 5).

Ground water in Bethany is used for drinking and irrigation purposes. The surface water may
be of concern because of runoff into Lake Overholser. Lake Overholser is used as a water supply
and for recreational boating and fishing. The soil exposure pathway is of concern for on-site
workers (Ref. 9, p. 5).

2.3 SOURCE EVALUATION

On May 22,1986, GAC had a spill of chromic acid mixed with 30 gallons of hydrofluoric acid. This
occurred while a SOO^gallon acid holding tank was being moved out of the process area.
Approximately 200 to 250 gallons of acid was lost by the time the leak was plugged (Figure 3)
(Ref. 4, p. 1). After the initial spill, the remaining contents of the tank were pumped into another
holding tank. A dam was built to stop runoff and three and one half bags of sodium bi-carbonate
was put on the spill. Approximately 800 pounds of slate lime was also spread over the area later
that same day. The soil in the contaminated area was scrapped off and placed into 3 dumpsters
(Ref. 4, p. 2). After soil removal, the ground was sampled by composite soil samples every fifty
feet along the spill area (Ref. 6, p. 5). Analyses of soils, in-situ, revealed 4,850 milligrams per
kilogram (mg/kg) for lead and an EP toxicity value of 11970.00 micrograms per liter (/L/g/l)(Ref.
5, p. 2). Chromium concentrations, in-situ, were 641.60 mg/kg with an EP toxicity value of 911
/vg/l (Ref. 5, p. 2). Manifests indicate that 53 drums of contaminated soil and rock were disposed
by U. S. Pollution Control at the Lone Mountain Solvent Recovery Site, Waynoka, Oklahoma, on
November 6, 1986 (Ref. 7, pp. 1,4).

It was discovered during the sampling after the spill, that lead contaminated foundry sand had
been previously dumped on the ground. The lead contaminated area was colored dark brown
(Ref. 6, p. 5).

The exact dimensions in square feet or cubic yards is not known for the chromic acid spill or the
area of foundry sand contamination.

In 1986, the facility indicated that it was in the process of cleaning out old chemical products and
as a result had accumulated a large amount of waste (Ref. 6, p. 6). Hazardous wastes that
remain on site in excess of 90 days as defined in 40 CFR 265, are located in a single designated
area. Wastes are stored in 55-gallon drums on a bermed concrete floor. This hazardous waste
storage area is approximately 750 square feet and is located at the southern end of the plant
(Figure 2) (Ref. 6, p. 26).

Other areas of concern involving industrial chemicals and solvents are a barrel house and a paint
storage area. A large amount of the chemicals used in the manufacturing process are stored
in 55-gallon drums in the 20 x 40 feet back section of the flammable storage area. Approximately
3,500 gallons of a variety of chemicals are stored year-round. These chemicals include
trichloroethylene, methyl ethyl ketone, liquid smut, de-oxidizers, lubricants and other chemicals.
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The paint storage area is a 40 x 40 feet area that shares a common wall with the barrel house
operation. Large quantities of paint thinner, paints, primer, battery acid, styrene, toluene, sodium,
silicate and rubber cement are stored (Ref. 6, p. 27).

These chemicals are used throughout the factory in various operations resulting in the generation
of waste chemicals. Due to the quantities on hand in the facility, there is a potential for
hazardous waste spills (Ref. 6, p. 28).

The process area consists mainly of a number of dip tanks for treating small airplane parts prior
to painting. Metal parts are dipped into hydrofluoric acid, alkaline cleaner, sodium bi-chromate,
chromate, nitric acid, an acidic deoxidizer, desmuter, chromic acid and cadmium plating.
Approximately 12,000 gallons are stored in tanks of different sizes (Ref. 6, p. 28).

Outside of the tooling area, a variety of chemicals are stored and used on a bermed concrete
pad. These chemicals include petroleum distillates, hydrofluoric acid, sulfuric acid, oil and
deoxidizers. The area is approximately 80 square feet and contains approximately 1,400 gallons
of chemicals (Ref. 6, p. 29).

Hazardous materials used in the fiberglass area are limited to resins which contain small
quantities of styrene. One 55-gallon drum is used at a time and resin is directly withdrawn from
the drum (Ref. 6, p. 28).

Spray painting occurs in the paint hangar and process area of the plant. Water wash ventilation
systems are used in both areas to exhaust paint overspray and volatiles. Zinc-chromate based
paint is used in the process area. Conventional paints are used in the spray painting hangar
(Ref. 6, p. 30).

Waste water from GAC consists of both contact and non-contact process water and discharges
into the Bethany municipal sanitary sewer system, ultimately being discharged into the North
Canadian River, after treatment (Ref. 6, p. 31).

GAC reportedly operates seven underground storage tanks (UST) for the storage of jet fuel,
unleaded gasolines and diesel fuels. Of these seven, three have been permanently closed. The
remaining four are between 14 and 21 years old and have no leak detection/prevention
equipment or practices in place (Ref. 8, pp. 1-5).

Table 1 and Figure 3 identify potential on-site contaminant source areas.

2.4 POTENTIAL ALTERNATE SOURCES

ICF personnel conducted a review of the CERCLIS database, dated December 20, 1991 to
identify CERCLA and NPL sites located within 4 and 5 miles, respectively, of the GAC property.
The review revealed 10 CERCLIS sites located with a 4 mile radius and no NPL sites within a 5
mile radius of the facility. As previously stated, two CERCLA investigated sites are within 1 mile
of the GAC facility (Ref. 39).



TABLE 1

POTENTIAL ON-SITE CONTAMINANT SOURCES

Source Type/Name

Contaminated Soil/Chromic Acid Spill

Contaminated Soil/Foundry Sand

Hazardous Waste Storage Area

Location

West side of Process Bldg.

West side of Process Bldg.

South end of plant

Source Characteristics

-Analytical evidence of hazardous substance migration
-Previous removal action

-Analytical evidence of hazardous substance migration

-Bermed concrete floor
-750 square feet
-Hazardous waste/90 day accumulation point
-Sump for collection to a 5,000 gallon overflow tank

Potential on-site contaminant sources were limited to those sources that could be considered as CERCLA eligible sources only. Materials,
products or chemical storage areas were not included.



2.5 REGULATORY STATUS/ACTIVITIES

An Industrial Waste Compliance Inspection was completed by the OSDH on July 11,1985. The
inspection and report indicated that GAC was in non-compliance standing with regards to
hazardous waste container labeling, 90 day holding time violation on accumulated wastes and
that accumulation times were not clearly indicated (Ref. 2, p. 5).

Additionally, a second inspection on July 11,1986 reported seventeen areas of non-compliance
concerning waste handling, storage and accumulation times, occupational health and safety and
record keeping violations (Ref. 6, pp. 1-25).

The EPA-FIT conducted a PA for GAC on August 20, 1990 (Ref. 9).

On January 3, 1991, FIT members Robert Taaffe, Catherine Goetz and Don Hudnall, Jr. conducted
an on-site inspection at GAC. This inspection provided sufficient information for development of a
representative sampling plan. The FIT observed similar conditions to those described in past
inspections, with the addition of an on-site runoff collection system with off-site effluent disposal.
The site was dry and the weather extremely cold at the time of the inspection. The FIT did not
see any areas of stained or discolored soil. The FIT did notice a residential area near the GAC
hazardous waste storage area. In addition, the FIT examined the west side roadbed where the
residue of the chromic acid spill was contained and observed that it has been covered with
gravel (Appendix A) (Ref. 10).

During the inspection, the potential for an observed soil release, air release and the presence of
air-borne contaminants was monitored with an HNu and a Rad-Mini for the detection of volatile
organics or radiation. Monitoring did not indicate levels above background (Ref. 10).

GAC is surrounded by a 10 foot fence, with the main entrances on NW 50th Street. All gates are
locked or manned by security personnel. The work areas on-site are contained within several
large buildings. An aircraft taxiway is located on the east section. There are open fields on the
east, south and west side of GAC (Ref. 10).

A wastewater treatment system on-site has a treatment capacity of 24 gallons per minute prior
to discharge. Three storage areas are bermed and enclosed. A sump pump is located within
the hazardous waste storage area. The materials from the sump pump are collected in a 5,000
gallon above ground tank. The facility also has two 5,000 gallon waste overflow holding tanks.
The tanks generally store wastewater for treatment. An inspection of the hazardous waste
storage area, located at the southeast corner of the plant, found the potential for chemical runoff
into an adjacent ditch (Ref. 10).

3. ANALYTICAL RESULTS

This section addresses previous and SI analytical results. FIT sample methodology will be discussed.



3.1 PREVIOUS ANALYTICAL RESULTS

Previous analytical results presented by the Oklahoma State Department of Health involving the
acid spill indicated concentrations of fluoride (28.80 mg/kg), cadmium (9.71 mg/kg) and
chromium (1281.00 mg/kg) in removed soil that had been placed in holding bins prior to
disposal. EP toxicity analyses of soils taken from this same area revealed concentrations of
chromium at 26,800 /L/g/l (Ref. 5, p. 1). Total Metal Analyses of soil samples collected in-situ
revealed concentrations of arsenic (11.87 mg/kg), cadmium (9.05 mg/kg), chromium (641.60
mg/kg) and lead (4850.00 mg/kg). EP toxicity analyses of soils, in-situ revealed concentrations
of lead at 11,970/jg/l and chromium concentrations at 911 /L/g/l (Ref. 5, p. 2).

3.2 SAMPLING METHODOLOGY

During the week of April 1, 1991, the FIT implemented the SSI sampling inspection work plan
(Ref. 30). The objectives of the sampling mission were to determine the extent of the chromic
acid spill, lead contamination and if off-site contaminant migration is occurring. A summary of
the sample locations and rationale is included as Table 2.

Six low concentration, composite surface soil samples (0 to 6 inches) and three low
concentration, composite subsurface soil samples (1 to 2 feet) were collected along the west side
roadbed to determine the extent and depth of potential contaminants. Seven low concentration,
grab sediment samples and one low concentration, composite subsurface soil sample were
collected from drainage ditches both on and off-site and up and down-gradient to determine
whether off-site contaminant migration is occurring. These soil samples are referred to as
sediment samples due to their location in a non-perennial surface water runoff pathway. An
additional low concentration, composite surface sample and subsurface sample and a low
concentration, grab sediment sample were collected from an area east of the facility to serve as
backgrounds for their respective matrices. The re-location of the background samples from an
area north of NW 50th Street to the location east of the GAC facility was the only deviation from
the workplan. Ground water and surface water samples were not collected (Figure 4) (Ref. 30).

All soil samples were collected, decontaminated and packaged according to FIT Field Sampling
Standard Operating Procedures. All samples were shipped via Federal Express to their
respective laboratories (Ref. 30).

All on-site activities were conducted according to the Site Safety Plan.

Photographs showing the sampling stations are attached as Appendix B. The Chemical Data
Analysis is attached as Appendix C. Chain of custody records and Sample Receipts are attached
as Appendix D. Federal Express Airbills are attached as Appendix E.

The initial Site Manager for GAC was Robert Taaffe, whose responsibilities included obtaining site
access, directing and overseeing all on-site and off-site activities, and documenting and
managing the collection of all samples. The current Site Manager is Kevin Jaynes.

The Site Safety Officer was Don Hudnall, Jr., who was responsible for developing and
implementing the health and safety protocol during the site investigation. Four additional team
members assisted with sampling, documentation, decontamination and sample packaging (Table 3).



TABLE 2

SAMPLE LOCATIONS AND RATIONALE

amp e Sample Location and Rationale
Number

1 Surface soil (depth 0-6 inches). Low concentration composite located at
northern end of gravel road.
Rationale: To determine if soil is contaminated with constituents attributed to the
chromic acid spill.

2 Surface soil (depth 0-6 inches). Low concentration composite located on gravel
road west of the tooling area.
Rationale: To determine if soil is contaminated with constituents attributed to the
chromic acid spill.

3 Surface soil (depth 0-6 inches). Low concentration composite located on gravel
road west of the foundry.
Rationale: To determine if soil is contaminated with constituents attributed to the
chromic acid spill.

4 Surface soil (depth 0-6 inches). Low concentration composite located
approximately 50 feet south of Station 3.
Rationale: To determine if soil is contaminated with constituents attributed to the
chromic acid spill. (QA/QC).

5 Surface soil (depth 0-6 inches). Low concentration composite located at the
south end of the gravel road.
Rationale: To determine if soil is contaminated with constituents attributed to the
chromic acid spill.

6 Subsurface soil (depth 1-2 feet). Low concentration composite located at the
south end of the gravel road.
Rationale: To determine if subsurface soil is contaminated with constituents
attributed to the chromic acid spill.

7 Subsurface soil (depth 1-2 feet). Low concentration composite located adjacent
to Station 4.
Rationale: To determine if subsurface soil is contaminated with constituents
attributed to the chromic acid spill.

8 Subsurface soil (depth 1-2 feet). Low concentration composite located at the
northern end of gravel road adjacent to Station 1.
Rationale: To determine if subsurface soil is contaminated with constituents
attributed to the chromic acid spill.

9 Subsurface soil (depth 1-2 feet). Low concentration composite located at the
drainage ditch outflow on the west side of the site.
Rationale: To determine if contaminants associated with the chromic acid spill
and/or on-site constituents are migrating off-site through the drainage pathways.



TABLE 2

SAMPLE LOCATIONS AND RATIONALE (Cont.)

amp e Sample Location and Rationale
Number r

10 Surface soil (0-6 inches). Low concentration composite located east of the
Gulfstream main facility.
Rationale: This sample is designated as a background for surface soil sample.

11 Subsurface soil (depth 1-2 feet). Low concentration composite located east of
the Gulfstream main facility.
Rationale: This sample is designated as a background subsurface soil sample.

12 Sediment (depth 0-6 inches). Low concentration grab located in a drainage
ditch east of the main facility.
Rationale: This sample is designated as a background sediment sample for the
hazardous waste area drainage ditch.

13 Sediment (depth 0-6 inches). Low concentration grab located at the drainage
ditch in hazardous waste area in the southeast corner of site.
Rationale: To determine if the sediment is contaminated with constituents
attributed to the chromic acid spill.

14 Sediment (depth 0-6 inches). Low concentration grab located at the drainage
ditch in hazardous waste area in the southeast corner of site.
Rationale: To determine if the sediment is contaminated with constituents
attributed to the chromic acid spill and/or site.

15 Sediment (depth 0-6 inches). Low concentration grab located at the drainage
ditch in hazardous waste area in the southeast corner of site.
Rationale: To determine if the sediment is contaminated with constituents
attributed to the chromic acid spill and/or site.

16 Sediment (depth 0-6 inches). Low concentration grab located at the drainage
ditch in hazardous waste area in the southeast corner of site.
Rationale: To determine if the sediment is contaminated with constituents
attributed to the chromic acid spill and/or site.

17 Sediment (depth 0-6 inches). Low concentration grab located at the drainage
ditch west of the site.
Rationale: To determine if contaminates associated with the hazardous waste
area are migrating off-site.

18 Sediment (depth 0-6 inches). Low concentration grab located at the drainage
ditch in the hazardous waste area at the southeast corner of the site. Duplicate
of Sample 15.
Rationale: To determine if the sediment is contaminated with constituents
attributed to the chromic acid spill and/or site.



TABLE 2

SAMPLE LOCATIONS AND RATIONALE (Cont.)

amp e Sample Location and Rationale
Number

19 Surface soil (depth 0-6 inches). Low concentration composite located on the
gravel road west of the tooling area. Duplicate of Sample 2.
Rationale: To determine if soil is contaminated with constituents attributed to the
chromic acid spill.
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TABLE 3

SAMPLING MISSION PARTICIPANTS

TEAM MEMBER

Robert Taaffe

Don Hudnall

Jeff Patterson

Catherine Goetz

Curtis Steger

Kevin Jaynes

DISCIPLINE

Chemist

Toxicologist

Chemist

Geologist

Safety Technology

Biologist

RESPONSIBILITY

Team Leader

Site Safety Officer

Sampler

Sampler/Documentation

Sampler

Sampler



3.3 SI ANALYTICAL RESULTS

The FIT conducted sampling at GAC during the week of April 1, 1991. There were only three
deviations from the original workplan which involved the re-location of the three background
samples (Stations 10, 11 and 12) to an area east of the GAC main facility (Figure 4) (Table 2).

Six low concentration soil composite samples (0-6 inches) were collected from the west side
roadbed where the chromic acid spill had occurred. A background composite sample (Station
10) was collected from an area east of the main facility (Figure 4). Aluminum was detected at
Stations 3 and 4 (18,700 ppm and 17(76(1) ppm) at concentrations greater than three times
background (Station 10 - 4,880 ppm). Aluminum was also detected at concentrations above, but
less than three times background at Stations 1, 2, 5 and 19. Barium was detected at Station 3
(168 ppm) at four times greater than background. Barium was also detected at concentrations
above, but less than three times background at Stations 1, 2, 4, 5 and 19. Chromium was
detected at Station 5 (79.70 ppm) at a concentration greater than 10 times background (6.70
ppm) and at Station 3 (20.90 ppm) at a concentration three times greater than background.
Chromium was also detected at concentrations above, but less than three times background at
Stations 1, 2, 4 and 19. Cobalt was detected at Station 3 (9 ppm) at a concentration three times
greater than background (2.80 ppm). Lead was detected at Station 4 (297 ppm) at a
concentration seven times greater than background (42.50 ppm). Lead was also detected at
concentrations above, but less than three times background at Station 1 (Figure 4) (Table 4).

Three low concentration subsurface (1 -2 feet) composite soil samples (Stations 6, 7 and 8) were
also collected in the area where the chromic acid spill had occurred. A low concentration
subsurface composite sample (Station 11) was also collected, collocated with Station 10, to serve
as the background for the subsurface soil matrix. Aluminum was detected at Station 7 (15,100
ppm) at a concentration greater than three times background (4,400 ppm). Chromium was
detected at Station 6 (30.20 ppm) at a concentration greater than five times background (6 ppm).
Lead was detected at Station 7 (44.20 ppm) at a concentration greater than six times background
(6.90 ppm). Lead was also detected at concentrations above, but less than three times
background at Stations 6 and 8 (Figure 4) (Table 5).

A low concentration subsurface (1 -2 feet) composite soil sample (Station 9) was collected from
the drainage ditch on the west side of the site (Figure 4). Analysis revealed concentrations of
aluminum (16,200 ppm) greater than three times background. Chromium was detected at Station
9 (487 ppm) at a concentration greater than 80 times background. Lead was detected (284 ppm)
at a concentration greater than 41 times background. Magnesium was detected (3,920 ppm) at
a concentration greater than five times background. Cadmium and silver were not detected in
the background, but were detected at concentrations of 14.60 ppm and 202 ppm, respectively,
at Station 9 (Figure 4) (Table 5).

Seven low concentration grab sediment samples were collected from a drainage ditch located
south and east of the hazardous waste storage area and the paint warehouse. A low
concentration grab sample (Station 12) was collected to serve as background for the sediment
matrix. Chromium was detected at Station 13 (72 ppm) at a concentration greater than four times
background (17.70 ppm). Chromium was also detected at concentrations above, but less than
three times background at Stations 15 and 17. Lead was detected at Station 17 (170 ppm) and
Station 18 (542 ppm) at concentrations greater than three and ten times background (48.20



TABLE 4

SURFACE SOILS (0-6 INCHES) ANALYTICAL RESULTS (ppm)

Contaminant

Aluminum

Barium

Beryllium

Chromium

Cobalt

Lead

Nickel

Vanadium

Station 10
(Background)

4,880

41.60

ND

6.70

2.80

42.50

ND

11.90

Station 1

8,500

49.90

0.44

10.20

ND

43.70

8.20

12.50

Station 2

11,100

82.9

0.46

9.30

ND

12.80

8

9.60

Station 0

18,700

168

0.83

20.90

9

29.60

13.70

31.70

Station 4

17,000

117

0.77

18.70

3.90

297

9.50

19.40

Station $

8,010

67.80

ND

79.70

ND

29.80

7.80

14.40

Station 19

7,540

76.20

0.47

7.70

ND

11.20

10.70

9.50

ND Not Detected
* Parts Per Million



TABLE 5

SUBSURFACE SOILS (1-2 FEET) ANALYTICAL RESULTS (ppm)*

Contaminant

Aluminum

Beryllium

Cadmium

Chromium

Cobalt

Lead

Magnesium

Silver

Vanadium

Station 11
(Background)

4,400

ND

ND

6

ND

6.90

708

ND

11

Station 6

10,000

0.67

ND

30.20

3.70

12.40

1,550

ND

17

Station 7

15,100

0.75

ND

15.80

3

44.20

2,110

ND

11

Station 8

3,070

ND

ND

4.50

ND

7.10

874

ND

9.40

Station 9

16,200

ND

14.60

487

ND

284

3,920

202

13.40

* Parts Per Million
ND Not Detected



ppm), respectively. Cadmium was not detected in the background Station 12, but was detected
at Station 17 (1.60 ppm). Cyanide was not detected in background, but was detected at Station
13 (1.80 ppm) (Figure 4) (Table 6).

Organic analysis of the sample collected at Station 9 revealed the presence of several
polynuclear aromatics (PNAs) at concentrations ranging from greater than three to 500 times
background. Station 9 was collected from the west side drainage ditch as runoff exits the site.
Analyses of the sample collected at Station 9 revealed elevated concentrations of acenaphthene
(270 ppm); phenanthrene (1,700 ppm); anthracene (370 ppm); pyrene (1,400 ppm);
benzo(a)anthracene (480 ppm); benzo(b)fluoranthene (310 ppm); benzo(k)fluoranthene (340
ppm); and benzo(a)pyrene (300 ppm)(Appendix D). The presence of these PNAs when
compared to documentation of known chemical products and wastes generated at GAC indicate
that off-site contaminant migration is occurring. Concentrations of PNAs significantly elevated
above background were also detected at Stations 13 and 18 (Figure 4) (Table 7).

4. PATHWAY ASSESSMENT

This section characterizes the environmental pathways and associated targets of potential
contaminant migration from the facility.

4.1 GROUND WATER

4.1.1 Ground Water Characteristics

GAC is situated over consolidated sedimentary rocks (red beds) of Permian age and
unconsolidated terrace deposits and alluvium of Quaternary age. in ascending order, the
Permian rocks exposed in Cleveland and Oklahoma Counties are Wellington Formation, Garber
Sandstone, Hennessey Shale, Duncan Sandstone and Chickasha Formation. The Garber and
Wellington, because of their lithologic similarity, constitute a single aquifer system (Ref. 11, p. 18).

The principal source of ground water used for municipal and industrial purposes are the Garber
Sandstone and Wellington Formation, both of which consist of lenticular beds of sandstone
alternating with shale (Ref. 11, p. 3).

The Garber is approximately 350 feet thick in central Oklahoma County. The Wellington is
approximately 500 feet thick in the outcrop area, but attains a thickness of 700 feet in the
subsurface. Therefore, the two formations as a unit have a total thickness of 800 to 1,000 feet
(Ref. 11, p. 21).

Wells obtain fresh water from the Garber Wellington at depths of 100 feet or less in the areas of
outcrop, and at maximum depths of 1,000 feet in the Midwest City area. The approximate depth
below land surface of the base of fresh water body is 800 feet in the Oklahoma City-Lake Hefner
area (Ref. 11, pp. 29-30).

The Hennessey Shale consists of reddish-brown shale containing layers of siltstone and fine
grained sandstone. The Hennessey Shale has a total thickness of 200 to 300 feet in the
Oklahoma City area and less than 400 feet northwest of Lake Hefner (Ref. 11, pp. 21-22).



TABLE 6

SEDIMENT ANALYTICAL RESULTS (ppm)'

Contaminant

Cadmium

Chromium

Lead

Magnesium

Cyanide

Station 12
(Background)

ND

17.70

48.20

3,130

ND

Station 13

ND

72

18.40

2,720

1.80

Station 15

ND

21.50

22

992

ND

Station 17

1.60

41.40

170

4,460

ND

Station 18

ND

17.60

542

4,270

ND

* Parts Per Million
ND Not Detected



TABLE 7

ORGANIC ANALYTICAL RESULTS OF
SURFACE/SUBSURFACE AND SEDIMENT SOILS

CONTAMINANT

Napthalene

2-Methylnapthalene

Acenapthene

Dibenzofuran

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo(a)anthracene

Chrysene

Benzo(b) Fluoranthene

Benzo(k)Fluoranthene

Benzo(a) Pyrene

ldeno(1,2,3-CD)Pyrene

Benzo(G,H,l)Perylene

Station 4

ND

ND

ND

ND

0.095 J

B

0.170 J

1.3

B

0.44 J

0.47 J

0.45 J

0.32 J

0.42 J

ND

ND

Stations

110.00

110.00

270.00

140.00

240.00

1,700.00

370.00

B

1,400.00

480.00

520.00

310.00

340.00

380.00

300.00

250.0

Station 10

(B«0*$r«vwl;
Sw1»ceSoJO

0.39 J

0.36 J

0.65 J

0.43 J

0.59 J

4.20

0.86

4.00

3.20

1.20

1.20

0.77 J

0.71

0.87

60.00

56.00

Station 12
(B*<ftgr0vn4;

Swtmwnt) j

0.18 J

0.16 J

ND

0.22 J

0.33 J

2.70

0.53 J

3.60

2.60

B

1.30

0.99 J

0.81 J

0.93 J

ND

ND

Station 13

1.50

1.40

2.70

1.90

2.60

20.00 J

3.80

20.00

16.00

6.60

6.40

5.50 J

4.30

4.90

3.20

3.90

Station is

0.13 J

0.091 J

0.19 J

0.12 J

0.17 J

1.40

0.23

1.60

1.50

0.56 J

0.68 J

0.53 J

0.68 J

0.48 J

0.37 J

0.32 J

Station 16 j

0.17 J

0.14 J

0.26 J

0.18 J

0.25 J

1.70

0.34 J

1.60

B

B

0.50 J

0.33 J

0.48 J

0.20 J

ND

ND

Station 17

0.63 J

0.56 J

1.10

0.72 J

1.00

8.50

2.00

0.00

15.00

8.60

8.00

ND

14.00

5.70

ND

ND

Station 18 j

33.00

29.00

40.00

33.00

37.00

400.00

57.00

340.00

320.00

110.00

110.00

72.00

43.00

47.00

60.00

56.00

* Parts Per Million
ND Not Detected
J Estimated Value
B Possible Laboratory Contaminant



Because of its lithology, the Hennessey Shale is poorly permeable; however, it is an aquifer that
furnishes small quantities of water to rural domestic and stock wells (Ref. 11, p. 22). The
Hennessey Shale acts as a confining layer for the Garber Wellington (Ref. 12).

The Chickasha and Duncan are rather impermeable and have little value as an aquifer. In
general, the water is suitable for human consumption, but in some places contains too much
dissolved gypsum or is too highly mineralized even for stock use (Ref. 11, p. 23). The Chickasha
and Duncan, which conformably overlie the Hennessey Shale, are 150 to 200 feet thick and
consist of sandstone, siltstone, siltstone conglomerate and shale (Ref. 11, p. 22).

The Quaternary terrace deposits consist of lenticular beds of sands, silt, clay and gravel (Ref. 11,
p. 23). Replenishment of ground water in the terrace deposits comes mainly from infiltration of
precipitation that falls on the terrace surface (Ref. 11, p. 25).

The terrace deposits on the upland between Lake Overholser and Lake Hefner, known locally as
the Bethany terrace, is the source of ground water pumped by the City of Bethany (Ref. 11, p. 25).

The depth to water generally is less than 30 feet below land surface (Ref. 11, p. 25).

Along the Canadian and North Canadian Rivers, the alluvium is a band averaging approximately
2 miles in width. The alluvium consists mostly of lenticular beds of sand, silt and clay. The
alluvium ranges in thickness from a few inches to approximately 90 feet (Ref. 11, p. 26). There
is not a distinct separating layer between the terrace deposits and alluvium. A confining layer
is not present between the surface and the terrace deposits and alluvium (Ref. 12).

Net precipitation for the Oklahoma City area is 7.09 inches (Ref. 13, p. 41).

Groundwater and drinking water samples were not collected during the FIT Site Investigation.
Several heavy metals as well as several PNAs were detected in shallow subsurface soil samples
on-site and in drainage pathways. There is the potential for shallow ground water contamination
due to the presence of these heavy metals. An area of concern would be the relative proximity
(0.5 to 2.5 miles) of several City of Bethany Municipal wells that are screened in the shallow
alluvial and Quaternary terrace deposits, as well as several private domestic wells located around
the site (Appendix C; Appendix F) (Tables 4-7) (Ref. 21).

4.1.2 Ground Water Receptors

The City of Bethany currently utilizes 27 wells for drinking water (Ref. 14). Twenty-four tap the
unconsolidated alluvium and terrace deposits. The three remaining wells tap the Garber Wellington.
Water from the alluvium wells is pumped to the water plant, blended and treated for hardness (Ref.
15). Water from the Garber Wells are chlorinated and pumped into the system (Ref. 14). Seven City
of Bethany wells that tap the alluvium and one that taps the Garber Wellington lie within 0.5 to
1 mile of GAC (Appendix F) (Ref. 16). There are twelve City of Bethany wells that tap the
alluvium and one that taps the Garber Wellington within the 1 to 2 mile distance radius and five
wells that tap the alluvium and one that taps the Garber Wellington within the 2 to 3 mile radius
(Appendix F) (Ref. 16, pp. 3-8). The City of Bethany Well No. 16 is no longer used by the City,
but is now used by the Tri-City ballpark for its irrigation and sprinkler systems (Ref. 14).
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Approximately 26,000 people are served by the City of Bethany water system (Ref. 17). The City
of Bethany has no alternate source of drinking water (Ref. 18). The City of Bethany's corporate
boundaries lie entirely within the 4-mile target distance limit (Appendix F).

The community of Bethany has not requested or delineated a wellhead protection plan. The
state has adopted a 300 foot minimum setback requirement for wells (Ref. 38).

The City of Warr Acres lies within the 4 mile target distance limit (Appendix F). Drinking water
for the City of Warr Acres is supplied by Oklahoma City (Ref. 19).

The Community of Silver Lake is located 3 to 4 miles north of GAC. Silver Lake operates two
wells that are 600 feet and 635 feet deep. The wells extract water from 560 to 590 feet and from
418 to 635 feet, respectively, and tap the Garber Wellington (Ref. 20, pp. 1, 4-7). The well water
from both the wells is mixed with 20% Oklahoma City water to dilute elevated levels of chromium,
selenium, arsenic and zinc that occur naturally in the ground water (Ref. 20, p. 2, Appendix A).
Oklahoma City is supplied by three reservoirs: Lake Hefner, Lake Overholser and Lake Draper
(Ref. 17). In 1982, analytical results revealed the following: arsenic - 0.058 ppm, selenium - 0.086
ppm, chromium - 0.043 ppm and zinc - 0.151 ppm. In the mid 1980s, Silver Lake began buying
treated water from Oklahoma City, which it blended in storage tanks (Ref. 20, Appendix A).
Eighty-five families are served by the Silver Lake water system (Ref. 20, p. 1). The average
number of residents per household in Oklahoma County is 2.45 (Ref. 32, p. 49). Given this
calculation, approximately 208 people are served by the Silver Lake system. It is not known if
the community of Silver Lake has a wellhead protection program. The state of Oklahoma has
adopted a 300 foot minimum set back requirement for wells (Ref. 37).

On November 7, 1988, as a result of a citizen's complaint, the FIT sampled the Silver Lake wells.
Analyses of the samples revealed the presence of arsenic, chromium and selenium at levels
above the Primary Drinking Water Standards (PDWS) (Ref. 20, p. 3, Table 2).

As part of the Air Center, Inc. (OKD980750319) inspection, a well survey was conducted for a 3
mile radius. The Air Center, Inc. site is located on the Wiley Post Airport (Appendix F). GAC is
located approximately 1 mile south of the Air Center, Inc. site and directly across the street from
the airport. The survey revealed that there were 35 domestic, industrial and monitoring wells
located within the 3 mile target distance (Ref. 21, pp. A1-A2). A review of this information and
available well logs indicated that there were 22 domestic wells that tap the alluvium and
quaternary terrace deposits and one well that is used by the Leibman Ice Company tapping the
Garber Wellington Aquifer within the 4-mile target distance limit (Ref. 21, A1-A2).

4.2 SURFACE WATER

4.2.1 Surface Water Characteristics

GAC is situated over the Bethany silt loam, soil series. The Bethany series are naturally well
drained with a 0 to 1% slope. Internal drainage is medium and permeability is slow. Water
holding capacity is high (Ref. 22, p. 6).



Stormwater runoff from rooftops, parking lots and driveways exits the GAC facility in several
locations where municipal streets and Stormwater drainage systems collect and carry the runoff
to the west of the plant (Ref. 6, p. 31).

Overland migration from the site is to the southwest via a drainage ditch entering the northeast
corner of Lake Overholser, just south of the confluence of the Bluff Creek Canal, North Canadian
River and Lake Overholser approximately 1.5 miles, west of the GAC facility (Appendix F). From
the PPE, Lake Overholser comprises 1.8 miles of the downstream segment. The North Canadian
River is considered the remaining 13.2 miles of the downstream segment (Appendix F). The drainage
area, based on topographic maps is estimated to be greater than 1000 acres (Appendix F).

GAC and the community of Bethany are situated in an area considered to have no special flood
hazard areas (NSFHA) and a flood map for the community has not been published (Ref. 25).
The two year, 24-hour rainfall average is 3.5 to 4 inches (Ref. 26).

The average annual rainfall for Oklahoma City is 31.9 inches (Ref. 22, p. 1).

The flow rate for the North Canadian River at the gauging station located 0.5 miles downstream
of Lake Overholser has an average discharge of 141 cubic feet per second (cfs) (Ref. 35, p. 300).

Bluff Creek Canal is a manmade, mostly concrete canal that runs from south to north connecting
the North Canadian River to Lake Overholser and Lake Hefner (Appendix F) (Ref. 23; Ref. 24).
Oklahoma City utilizes surface water from both of these reservoirs (Ref. 17).

4.2.2 Surface Water Receptors

An area of concern for the surface water pathway is that runoff from GAC enters Lake Overholser
just south of its confluence with the North Canadian River and the Stinchcomb Wildlife Refuge,
approximately 1.5 miles from the site (Appendix F). Water from the North Canadian River is
diverted by floodgates via Bluff Creek Canal to replenish Lake Hefner or is diverted to replenish
Lake Overholser. Lake Overholser is used for drinking water only in the summertime (Ref. 24).
Average usage for Lake Overholser is 12 million gallons a day (mgd) and 25 mgd for Lake
Hefner. Approximately 60 % of total water usage is from the North Canadian River via these two
lakes. The total population served is 460,000 including the water usage from Lake Draper.
Oklahoma City sells water to all other rural districts and does so at peak times of usage (Ref. 24).

The intake for Lake Hefner is located at the north end of the lake by the dam. Lake Hefner and Bluff
Creek Canal are not considered to be in the down-gradient 15 stream mile target distance. The
intake for Lake Overholser is located at the point where the North Canadian River exits the lake in
the southeastern end approximately 1.8 miles downstream from the PPE (Appendix F) (Ref. 24). It
is not known if there are any other surface water intakes on the North Canadian River within the 15
mile target distance. Table 8 describes the public water supply sources in the area.

A creel survey conducted for Lake Overholser in 1985-86 revealed that 179,236 pounds of sport
and rough fish were taken for that year (Ref. 38).

There are no critical habitats in the Oklahoma City area, however; the Stinchcomb Wildlife Refuge
is considered an important area for migratory birds and Least Terns have been seen foraging the
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TABLE 8

PUBLIC WATER SUPPLY SOURCES

City/Community

City of Bethany

Oklahoma City

Warr Acres

Community of Silver Lake

Potable Water Source

27 Groundwater Wells

3 Reservoirs: Lake Hefner, Lake
Overholser, Lake Draper

Oklahoma City

2 Groundwater Wells

Blended
System

Yes

Yes

Yes

Yes 20%
Oklahoma City

Population
Served

26,000

460,000

Unknown

208



area (Ref. 27). The Least Tern is considered a federally threatened species in Oklahoma and can
be found during the breeding season throughout the state, but only in a suitable habitat of bare
ground on alluvial islands and sandbars (Ref. 28, pp. 113-114). Oklahoma County is also
considered to be in the fall and spring migratory pathway for the federally endangered Whooping
Crane (Ref. 28, pp. 113-114).

It is not known if there are any wetlands along the 15-mile downstream segment on Lake
Overholser and the North Canadian River.

Another important area is the Rose Lake area. This is a privately owned area located at N.W.
50th and Sara Road, approximately 4 miles west of GAC. This area is approximately 100 to 200
acres and is considered important for migratory birds and Least Terns (Ref. 27).

Neither the Stinchcomb Wildlife Refuge or the Rose Lake area are considered federally or state
sanctioned wetlands, but can be considered important wetland habitats for the Least Tern. The
ownership and regulatory body for the refuge are not known (Ref. 27; Ref. 29).

Analyses of sediment samples collected from the west side drainage ditch and the drainage ditch
located south and east of the hazardous waste storage area revealed the presence of several
heavy metals and PNAs in concentrations ranging from three to 500 times their respective
backgrounds (Appendix C) (Tables 6-7). An area of concern is that the runoff from the facility
eventually enters Lake Overholser, which serves as one of three drinking water reservoirs for
Oklahoma City (Appendix F) (Ref. 24).

4.3 GROUND WATER RELEASE TO SURFACE WATER PATHWAY

The depth to ground water is less than 30 feet below ground surface (Ref. 11, p. 25). Overland
migration from the site is to the southwest via a drainage ditch entering the northeast corner of
Lake Overholser approximately 1.5 miles west of the GAC facility, thus the nearest perennial
surface water body is greater than 1 mile from the facility. The criteria for ground water to
surface water pathway evaluation is not met. Further investigation including the analyses of
ground water, surface water and comparable sediment samples would be required to determine
if a release to this pathway is occurring.

4.4 SOIL EXPOSURE PATHWAY

An area of concern is the lead contamination from foundry sand and the reported chromic acid
spill on May 22, 1986. This area is located on the west side of the facility (Figure 3) (Ref. 4, p.
1; Ref. 5, pp. 1-4; Ref. 6, p. 5). Analyses of surface and subsurface soil samples collected by the
OSDH and the FIT revealed high concentrations of lead and chromium in surface (0-6 inches)
and subsurface (1-2 feet) soils (Appendix C) (Tables 4-5) (Ref. 5, p. 1-5).

4.4.1 Resident Threat Receptors

Site accessibility is restricted by a 10 foot fence which surrounds the facility. The main entrances
are on NW 50th Street and all gates are locked or manned by security personnel (Ref. 10).

11



There are no known critical habitats in the Oklahoma County area (Ref. 27). Oklahoma County
is also considered to be in the fall and spring migratory pathway for the federally endangered
Whooping Crane (Ref. 38, pp. 113-114).

There are 760 employees on-site (Ref. 30). It is not known if there are any residents on-site.

4.4.2 Nearby Threat Receptors

A house count was conducted within a 1 mile radius of the Wiley Post Airport Main Fuel Storage
facility by the FIT on May 10, 1991 (Ref. 31, Attachment A). GAC is located approximately 0.5
miles south of this house count center (Appendix F). Approximately 2,400 homes were counted
(Ref. 31, Attachment A). The average number of residents per household in Oklahoma County
is 2.45 (Ref. 32, p. 49). Given this house count and the relative proximity of the central radii of
the two sites, it can be calculated that the number of people living within 1 mile is 5,880. The
estimated population residing within 0 to 1/4 mile is 1,470; from 1/4 to 1/2 mile, 1,470; from 1/2
to 1 mile, 2,940 (Ref. 31, Attachment A; Ref. 32, p. 49).

There are two schools and one college located within 1 mile, south of GAC (Appendix F). Further
investigation would be required to determine the number of students attending these schools.

The nearest resident to these areas of contamination is to the southeast and is less than 500 feet.
There are metropolitan residential areas to the south and east of GAC (Appendix F) (Ref. 10).

4.5 AIR PATHWAY

4.5.1 Air Pathway Characteristics

The contaminants of concern would be PNAs and the potential of gas migration and the particulate
migration of heavy metals associated with the lead and chromium contaminated areas. Air sampling
was not conducted during the sampling event. Site conditions were monitored using an Hnu
photoionization detector. Monitoring did not indicate organic vapor levels above background.

4.5.2 Air Receptors

Given the calculation of 5,880 people within the mile radius, or 3.14 square miles, there are
approximately 1,873 people per square mile. Therefore, it can be estimated that with the 4 mile
radius there are approximately 94,099 people (Appendix F) (Ref. 31; Ref 32, p. 49).

In comparison, the Geographical Exposure Modeling System (GEMS) was consulted to determine
the population within 4 miles of the GAC facility. The database indicated that there are 109,136
people within the 4-mile target distance limit, based on the 1980 census information (Ref. 36).
The population residing within 2 miles of GAC was reported to be 25,495; withj3 miles, 39,509;
and within 4 miles an additional 39,920 (Ref. 36). ^

The City of Bethany, whose corporate boundaries lie entirely within the 4 mile target distance
limit, has a population of approximately 23,000 (Appendix F) (Ref. 33).
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There are no critical habitats in the Oklahoma City area, however; the Stinchcomb Wildlife Refuge
is considered an important area for migratory birds and Least Terns have been seen foraging the
area (Ref. 27). The Least Tern is considered a federally threatened species in Oklahoma and can
be found during the breeding season throughout the state, but only in a suitable habitat of bare
ground on alluvial islands and sandbars (Ref. 28, pp. 113-114). Oklahoma County is also considered
to be in the fall and spring migratory pathway for the federally endangered Whooping Crane (Ref.
28, pp. 113-114).

Another important area is the Rose Lake area. This is a privately owned area located at N.W.
50th and Sara Road, approximately 4 miles west of GAC. This area is approximately 100 to 200
acres and is considered important for migratory birds and Least Terns (Ref. 27).

Neither the Stinchcomb Wildlife Refuge or the Rose Lake area are considered federally or state
sanctioned wetlands, but can be considered important wetland habitats for the Least Tern. The
ownership and regulatory body for the refuge are not known (Ref. 27; Ref. 29).

There are no known uses of agriculture, silviculture or designated recreation areas within one-half
mile of the GAC facility (Appendix F).

Approximately 23 schools are located within the 4-mile target distance limit (Appendix F). Further
investigation would be required to determine the number of students attending.

The approximate acreage of wetlands identified within the 4-mile target distance limit is greater
than 1,000 acres (Appendix F).

5. SUMMARY

GAC is a manufacturer of aircraft parts operating under generator status. GAC reported to the
OSDH as being involved in 12 different wastestreams involving corrosive, toxic and flammable
wastes. All wastes are transported off-site for disposal or recycling.

On May 22, 1986, GAC had a spill of chromic acid mixed with 30 gallons of hydrofluoric acid.
The soil in the contaminated area was scrapped off and the ground was sampled. Analyses
indicated elevated levels of lead and chromium. It was discovered during the sampling after the
spill that, lead contaminated foundry sand had been previously dumped on the ground.
Manifests indicate that 53 drums of contaminated soil and rock were disposed by U.S. Pollution
Control at the Lone Mountain Solvent Recovery Site.

A variety of chemicals are stored at GAC year-round. These chemicals include trichloroethylene,
methyl ethyl ketone, liquid smut, de-oxidizers, lubricants, paint thinners, paints, primers, battery
acid, styrene, toluene, sodium silicate and rubber cement. These chemicals are used throughout
the facility in various processes and result in the generation of waste chemicals, and due to the
quantities on hand, there is a potential for hazardous waste spills.

Analysis of samples collected by the FIT indicate that contaminant migration off-site is occurring
via the west side drainage ditch as well as the drainage ditch located south and east of the
hazardous waste storage area and the paint warehouse.
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Seven City of Bethany wells that tap the shallow alluvium and one that taps the Garber
Wellington Aquifer lie within 0.5 to 1 mile of GAC. There are twelve that tap the alluvium and one
that taps the Garber Wellington within the 1 to 2 mile distance radius and five wells that tap the
alluvium and one that taps the Garber Wellington within the 2 to 3 mile radius. Approximately
26,000 people are served by the City of Bethany water system. The City of Bethany has no
alternate source of drinking water.

Ground water and drinking water samples were not collected during the FIT Site Investigation.
Several heavy metals such as lead, chromium and cadmium as well as several PNAs were
detected in shallow subsurface soil samples on-site and in drainage pathways. There is a
potential for shallow ground water contamination. An area of concern would be the relative
proximity of several City of Bethany wells that are screened in the shallow alluvial and Quaternary
terrace deposits as well as several private domestic wells located near the site.

Analysis of sediment samples collected from the west side drainage ditch and the drainage ditch
located south and east of the hazardous waste storage area re^eied the presence of several heavy
metals and PNAs in concentrations ranging from three^to 500 times their respective backgrounds.

An area of concern for the surface water pathway is that runoff from GAC enters Lake Overholser
just south of its confluence with the North Canadian River and Stinchcomb Wildlife Refuge,
approximately 1.5 miles from the site. Lake Overholser is used for drinking water only in the
summertime. The intake for Lake Overholser is located at the point where the North Canadian
River exits the lake in the southeastern end. It is not known if there are any other surface water
intakes on the North Canadian River with the 15 mile target distance.

The average number of residents per household in Oklahoma County is 2.45. Given this house
count and the relative proximity of the central radii of the two sites, it can be calculated that the
number of people living within 1 mile is 5,880. The estimated population residing within 0 to 1/4
mile is 1,470; from 1/4 to 1/2 mile, 1,470; from 1/2 to 1 mile, 2,940.

There are no critical habitats in the Oklahoma City area, however; the Stinchcomb Wildlife Refuge
is considered an important area for migratory birds and Least Terns have been seen foraging the
area. The Least Tern is considered a federally threatened species in Oklahoma and can be
found during the breeding season throughout the state, but only in a suitable habitat of bare
ground on alluvial islands and sandbars. Oklahoma County is also considered to be in the fall
and spring migratory pathway for the federally endangered Whooping Crane.

Another important area is the Rose Lake area. This is a privately owned area located at N.W.
50th and Sara Road, approximately 4 miles west of GAC. This area is approximately 100 to 200
acres and is considered important for migratory birds and Least Terns.

During the course of the SSI, the following data gaps were recorded:

• The exact dimensions, in square feet or cubic yards, is not known for the chromic
acid spill area or the area contaminated with foundry sand;

• The waste quantity stored in the hazardous waste storage area at any given time;
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When GAC began operations at the site;

The number of students attending local schools;

Whether or not the community of Silver Lake has a wellhead protection program;

It is not known whether there are any areas considered as wetlands in the 15-
stream mile target limit;

If the lead contamination detected on-site at GAC is a contributing factor to the
lead contamination detected in the City of Bethany's wells (No. 21 and 23) in
January 1988.
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SSI DOCUMENTATION LOG SHEET

SITE:
IDENTIFICATION NUMBER:
CITY:
STATE:

GULFSTREAM AEROSPACE
OKD981518327
BETHANY
OKLAHOMA

REFERENCE
NUMBER

DESCRIPTION OF THE REFERENCE

U.S.G.S. 7.5 Minute Series Topographic Map. Bethany, Oklahoma, 1986.
Britton, Oklahoma, 1986. Oklahoma City, Oklahoma, 1986. Mustang,
Oklahoma, 1986.

Oklahoma Controlled Industrial Waste Compliance Inspection. Site
Identification. Prepared by the Oklahoma State Department of Health.
Gulfstream Aerospace. July 11,1985.

Controlled Industrial Waste Generators Listing. Prepared by the Oklahoma
State Department of Health. Gulfstream Aerospace. December 18, 1990.

Memorandum. Chemical Spill. From: Barbara Marrs, Supervisor-Industrial
Relations, Gulfstream Aerospace. To: File. June 2, 1986.

Oklahoma State Department of Health Report and Analytical Data on
Chromic Acid Spill at Gulfstream Aerospace. June 18, 1986.

Generators Supplemental Checklist. Gulfstream Aerospace. Prepared by
the Oklahoma State Department of Health. July 11,1986.

Letter. Manifest Request. From: W.S. Clements, Manager Safety,
Gulfstream Aerospace. To: Robert Taaffe, FIT Chemist, ICF Technology,
Inc. January 4, 1991. OKD981518327.

Description of Underground Storage Tanks. Gulfstream Aerospace.
Prepared by TECHRAD Environmental Services. October 1990.

Preliminary Assessment of Gulfstream Aerospace, Corp. Prepared by ICF
Technology, Inc. for EPA Region VI. August 20, 1990.

10 Memorandum. On-site Reconnaissance Inspection Observations. From:
Catherine Goetz, FIT Geologist. To: File. October 2, 1991.
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11 Wood, P.R., Burton, L.C. Ground Water Resources Cleveland and
Oklahoma Counties. Oklahoma Geological Survey Circular 71. 1968.

12 Record of Communication. Ground Water Below the Wiley Post Airport.
From: Heather Schijf, FIT Biologist, ICF Technology, Inc. To: Bob
Thomas, Hydrogeologist, Oklahoma Water Resources Board. October 21,
1988. OKD987070059.

13 Letter. HRS Net Precipitation Values. From: Andrew M. Platt, Group
Leader, MITRE Corporation. To: Lucy Sibold, U.S. Environmental
Protection Agency. May 26, 1988. Attachments.

14 Record of Communication. Wells Locations. From: Kevin Jaynes, FIT
Biologist, ICF Technology, Inc. To: Craig Davis, Bethany Water Plant.
June 28, 1991. OKD987070059.

15 Record of Communication. Active Wells in Bethany, Oklahoma and Update
of Previously Obtained Information. From: Dan Bridgeforth,
Superintendent, The City of Bethany. To: Kevin Jaynes, FIT Biologist, ICF
Technology, Inc. June 6, 1991. OKD987070059.

16 Letter. Well Information. From: Dan Bridgeforth, Superintendent, The City
of Bethany. To: Heather Schijf, FIT Biologist, ICF Technology, Inc.
OKD987070059.

17 Record of Communication. Water Source. From: Heather Schijf, FIT
Biologist, ICF Technology, Inc. To: Dan Bridgeforth, Superintendent, The
City of Bethany. April 16, 1987. OKD987070059.

18 Record of Communication. Alternate Source of Drinking Water. From:
Heather Schijf, FIT Biologist, ICF Technology, Inc. To: Craig Davis,
Bethany Water Plant. October 21, 1988. OKD987070059.

19 Record of Communication. Air Center Well Information. From: Ravinder
Joesph, ICF Technology, Inc. To: City of Warr Acres. May 29, 1987.
OKD980750319.

20 Site Inspection Report. Sampling Results for Samples Collected From the
Community of Silver Lake Municipal Wells Near the Air Center, Inc. Site.
Prepared by ICF Technology, Inc. for EPA Region VI. January 10, 1989.

21 Well Log Data for 3 Mile Radius Around Air Center, Inc. OKD980750319.
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22 Soil Survey Oklahoma County, Oklahoma. United States Department of
Agriculture, Soil Conservation Service, in Cooperation with Oklahoma
Agricultural Experiment Station. February 1969.

23 Record of Communication. City of Bethany Wells and Numbering System.
From: Dan Bridgeforth, Superintendent, The City of Bethany. TO: Kevin
Jaynes, FIT Biologist, ICF Technology, Inc. May 17, 1991. OKD987070059.

24 Record of Communication. Oklahoma City Reservoirs and Water Supply.
From: Kevin Jaynes, FIT Biologist, ICF Technology, Inc. To: Patrick
Yonikas, Oklahoma City Water Department. June 27, 1991.
OKD987070059.

25 National Flood Insurance Program Community Status Book. Federal
Emergency Management Agency. May 28, 1986.

26 Hershfield, David M. Rainfall Frequency Atlas of the United
States. U.S. Department of Agriculture, Soil Conservation Service.
Technical Paper Number 40. 1961.

27 Record of Communication. Stinchcomb Wildlife Refuge and Critical
Habitats. From: Kevin Jaynes, FIT Biologist, ICF Technology, Inc. To:
John Skeen, Oklahoma Wildlife Conservation Department. June 27, 1991.
OKD987070059.

28 Endangered and Threatened Species of Texas and Oklahoma. U.S. Fish
and Wildlife Service. 1987.

29 Record of Communication. Lake Overholser, Lake Hefner and Stinchcomb
Wildlife Refuge. From: Kevin Jaynes, FIT Biologist, ICF Technology, Inc.
To: Ken Morris, Oklahoma Water Resources Board. June 27, 1991.
OKD987070059.

30 Memorandum. Screening Site Inspection of Gulfstream Aerospace
Corporation. From: Kevin Jaynes, FIT Biologist, ICF Technology, Inc. To:
File. October 2, 1991.

31 Memorandum. Continuing Research Investigation and File Check of Wiley
Post Airport. From: Kevin Jaynes, FIT Biologist, ICF Technology, Inc. To:
File. May 10, 1991.

32 Estimates of Households, for Counties: July 1, 1985. U.S.
Department of Commerce, Bureau of the Census.

R-3



SSI DOCUMENTATION LOG SHEET CONTINUED

33 Record of Communication. Population of Bethany, Oklahoma. From:
Robert Taaffe, FIT Chemist, ICF Technology, Inc. To: Paula Parker,
Bethany Chamber of Commerce. August 3, 1990. OKD987070059.

34 Site Inspection Report. Resampling of Municipal Drinking Water Wells
Located Near the Air Center, Inc. Site in Oklahoma City, Oklahoma.
Prepared by ICF Technology, Inc. for EPA Region VI. October 24, 1988.

35 Water Resources Data Oklahoma Water Year 1990. U.S. Geological Survey
Water Department Report OK-90-1.

36 U.S. Environmental Protection Agency, Geographical Exposure Modeling
System (GEMS) Database, compiled from U.S. Census Bureau 1980 data,
accessed March 19, 1992.

37 Record of Communication. Wellhead Protection Plan for Bethany,
Oklahoma. From: Kevin Jaynes, Site Manager, ICF Technology, Inc. To:
Bob Fabian, Oklahoma Water Resources Board. March 24, 1992.

38 Record of Communication. Creel Survey for Lake Overholser. From: Kevin
Jaynes, Site Manager, ICF Technology, Inc. To: Bob Martin, Biologist,
Oklahoma Fish and Wildlife Department. March 24, 1992.

39 U.S. Environmental Protection Agency, Region 6 CERCLIS Version 2.0
Master Listing OK. Run Date December 20, 1991.
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PHOTOGRAPH 1

Site Name: GULFSTREAM AEROSPACE

Location: Bethany, Oklahoma

Photographer: Robert Taaffe ~7"

Date: 1-3-91 Time: 1430

CERCLIS: OKD981518327

TDD Number: F-06-9009-37

t IV
Witness: Don Hudnall-7

Direction: Northwest

Comments: The photo shows the area behind the main manufacturing building
where the hydrofluoric acid and chromic acid spill occurred.

(This photograph matches negative number 5)

Photograph page 1 of 10



PHOTOGRAPH 2

Site Name: GULFSTREAM AEROSPACE CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-06-9009-37

Photographer: Robert Taaffe T^f Witness: Don Hudnall^'

Date: 1-3-91 Time: 1440 Direction: West

Comments: The photo shows the area behind the main manufacturing building
where the hydrofluoric acid and chromic acid spill occurred. The
spill plume ran west towards the background in the photograph.

(This photograph matches negative number 7)

Photograph page 2 of 10



PHOTOGRAPH 3

Site Name: GULFSTREAM AEROSPACE CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-06-9009-37

Photographer: Robert Taaffe 2V Witness: Don Hudnall'

Date: 1-3-91 Time: 1550 Direction: West

Comments: The photo shows the western extent of the hydrofluoric acid and
chromic acid spill. The spill plume ran south towards the left in
the photograph.

(This photograph matches negative number 18)

Photograph page 3 of 10



PHOTOGRAPH 4

Site Name: GULFSTREAM AEROSPACE CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-06-9009-37

Photographer: Robert Taaffe fif Witness: Don Hudnall^

Date: 1-3-91 Time: 1600 Direction: Southwest

Comments: The photo shows the area where the hydrofluoric acid and chromic
acid spill plume turned south. The road is gravel over dirt with
no run-off containment system.

(This photograph matches negative number 19)

Photograph page 4 of 10



PHOTOGRAPH 5

Site Name: GULFSTREAM AEROSPACE CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-06-9009-37

v r i
Photographer: Robert Taaffe 2T" Witness: Don Hudnalr

Date: 1-3-91 Time: 1605 Direction: South

Comments: The photo shows the gravel road on the west side of the facility
where the spill began to pool in several areas. The road is
gravel over dirt with no run-off containment system.

(This photograph matches negative number 20)

Photograph page 5 of 10



PHOTOGRAPH 6

Site Name: GULFSTEAM AEROSPACE CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-06-9009-37

^
Photographer: Robert Taaffe -£-f Witness: Don Hudnall^

Date: 1-3-91 Time: 1450 Direction: North

Comments: Gravel road on the west side of the facility where the spill began
pooling in several areas

(This photograph matches negative number 3)

Photograph page 6 of 10



PHOTOGRAPH 7

Site Name: GULFSTEAM AEROSPACE CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-06-9009-37
y\ *

Photographer: Robert Taaffe 'fcf Witness: Don Hudnall

Date: 1-3-91 Time: 1455 Direction: East

Comments: The photo is of the courtyard of the plant's foundary. The
foundary is believed to be the source of lead contaminated sand.
The grates in the center of the photo drain to the northwest of
the site.

(This photograph matches negative number 2)

Photograph page 7 of 10



PHOTOGRAPH 8

Site Name: GULFSTEAM AEROSPACE CERCLIS: OKD981518327

Location: Bethany, Oklahoma

Photographer: Robert Taaffe IHI'

Date: 1-3-91 Time: 1530

TDD Number: F-06-9009-37

Witness:

Direction:

Don Hudnall'

East

Comments: A panoramic photo of the plant's hazardous waste storage area.
The; barrels are stored here to be recycled by the chemical
supplier. The area has no berm to control runoff. The hazardous
waste storage area lies in front of a drainage ditch which flows
into the Bethany Canal.

(This photograph matches negative number 10, 11, and 12)

Photograph page 8 of 10



PHOTOGRAPH 9

Site Name: GULFSTEAM AEROSPACE CERCLIS:

Location: Bethany, Oklahoma TDD Number:

Photographer: Robert Taaffe ,2V Witness:

Date: 1-3-91 Time: 1540 Direction:

OKD981518327

F-06-9009-37

Don Hudnall1'

East

,A

Comments: A panoramic photo of the plant's hazardous waste storage shed.
This covered area is used to store caustics and acids. The area
is bermed, yet the sump pump was frozen during the reconnaissance
The large tank on the left is an acid overflow catch tank. The
hazardous waste storage shed lies in front of a drainage ditch
which flows into the Bethany Canal.

(This photograph matches negative number 15 and 16)

Photograph page 9 of 10



PHOTOGRAPH 10

Site Name: GULFSTEAM AEROSPACE

Location: Bethany, Oklahoma

Photographer: Robert Taaffe ?V"

Date: 1-3-91 Time: 1515

CERCLIS: OKD981518327

TDD Number: F-06-9009-37

Witness: Don Hudnall4'

Direction: North

Comments: A photo of the plant's on-site water and waste treatment system.
The facility can handle 24 gallons per minute. All plating
solutions and wastewater are treated here before release into the
Bethany city sewers.

(This photograph matches negative number 9)

Photograph page 10 of 10
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PHOTOGRAPH 1

Gulf stream Aerospace CERCLIS: OKD981518327Site Name:

Location: Bethany, Oklahoma TDD Number: F-6-9009-37

Photographer: Robert Taaffe/Ĉ "'̂  Witness: Curtis Steg

Date: 4-2-91 Time: 1104 Direction: South -Southwest

Comments: Photo of Station 8 on the wests ide roadway.

(This photograph matches negative number 2)

Photograph page 1 of 14



PHOTOGRAPH 2

Site Name: Gulfstream Aerospace CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-6-9009-37

"' Witness: Curtis

Direction: Downward

Photographer: Robert Taaffe

Date: 4-2-91 Time: 1106

Comments: Photo showing sample hole at Station 8. Note the trowel in hole
to indicate scale and depth of hole.

(This photograph matches negative number 3)

Photograph page 2 of 14



PHOTOGRAPH 3

Site Name: Gulfstream Aerospace CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-6-9009-37

Photographer: Robert Taaffe K̂ **- ( Witness: Curtis Steger

Date: 4-2-91 Time: 1154 Direction: West

Comments: Photo of Stations 2 and 19 on the westside roadway. The man in
photo is Bill Clements, Safety Officer for GAG.

(This photograph matches negative number 4)

Photograph page 3 of 14



PHOTOGRAPH 4

Site Name: Gulfstream Aerospace CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-6-9009-37

Photographer: Robert Taaffe nfc<^A Witness: Curtis Steger

Date: 4-2-91 Time: 1216 Direction: South

Comments: Photo of Jaynes collecting sample at Station 4 on the westside
roadway. A drainage culvert can be seen in background.

(This photograph matches negative number 8)

Photograph page 4 of 14



PHOTOGRAPH 5

Site Name: Gulfstream Aerospace CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-6-9009-37

Photographer: Robert Taaffe (̂ (V̂ -' Witness: Curtis Steger

Date: 4-2-91 Time: 1226 Direction: South-Southwest

Comments: Photo showing Jaynes collecting sample at Station 7. A drainage
culvert can been seen in the background.

(This photograph matches negative number 9)

I

Photograph page 5 of 14



PHOTOGRAPH 6

Site Name: Gulf stream Aerospace CERCLIS : OKD981518327

Location: Bethany, Oklahoma TDD Number: F- 6 -9009 -37

Photographer: Robert Taaffe^^^' Witness: Curtis Steger

Date: 4-2-91 Time: 1241 Direction: West

Comments: A photo of Jaynes collecting station 3 on the westside roadway.

(This photograph matches negative number 12)

Photograph page 6 of 14



PHOTOGRAPH 7

Site Name: Gulfstream Aerospace CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-6-9009-37

Photographer: Robert Taaffe \<rvf"''~'' Witness: Curtis Steger

Date: 4-2-91 Time: 1249 Direction: Downward

Comments: Photo of Station 5, subsurface at the southern end of the westside
road. The soil is a loam with dark brown, tan, and black layers.

(This photograph matches negative number 10)

Photograph page 7 of 14



PHOTOGRAPH 8

Site Name: Gulfstream Aerospace CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-6-9009-37
/t

Photographer: Robert Taaffe irV^rP Witness: Curtis Steger /£^

Date: 4-2-91 Time: 1259 Direction: West

Comments: Photo of Jaynes collecting Station 6 at the road split at the
southern end of the westside roadway.

(This photograph matches negative number 11)

Photograph page 8 of 14



PHOTOGRAPH 9

Site Name: Gulfstream Aerospace CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-6-9009-37

Photographer: Catherine Goetz /''//•'?- Witness: Curtis Steger .£

Date: 4-3-91 Time: 1000 Direction: West

Comments: A photo of Patterson collecting sample in drainage ditch, Station
13. The hazardous waste storage area is in the background.

(This photograph matches negative number 15)

Photograph page 9 of 14



PHOTOGRAPH 10

Site Name: Gulfstream Aerospace CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-6-9009-37

Photographer: Robert Taaf fe W""/̂  Witness: Catherine Goetz /- ~~7.

Date: 4-3-91 Time: 1013 Direction: West

Comments: A photo of Patterson collecting Station 14. The sample location
is where two drainage canals converge adjacent to the hazardous
waste storage area. The wastewater treatment tanks are located in
the background.

(This photograph matches negative number 16)

Photograph page 10 of 14



PHOTOGRAPH 11

Site Name: Gulfstream Aerospace CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-6-9009-37

Photographer: Robert Taaffe ̂ hx-^ Witness: Catherine Goetz /• 'X

Date: 4-3-91 Time: 1022 Direction: Northwest

Comments: Photo of Patterson collecting sample at Station 15 on the east
side of the southern drainage culvert.

(This photograph matches negative number 17)

Photograph page 11 of 14



PHOTOGRAPH 12

Site Name: Gulf stream Aerospace CERCLIS :

Location: Bethany, Oklahoma TDD Number:

Photographer: Robert Taaffel<>&r(?T'" Witness:

Date: 4-3-91 Time: 1033 Direction:

OKD981518327

F-6-9009-37

Catherine Goetz

West

Comments: A photo showing Patterson collecting sample at Station 18. The
sample location is in the drainage culvert at the north side of a
heavy gate near the southern boundary of the property.

(This photograph matches negative number 18)

Photograph page 12 of 14



PHOTOGRAPH 13

Site Name: Gulfstream Aerospace CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-6-9009-37

Photographer: Robert TaaffeKl-^p! Witness: Catherine Goetz /- "̂

Date: 4-3-91 Time: 1042 Direction: Southwest

Comments: A photo of Patterson collecting Station 17 at the southern end of
the drainage ditch. The fence marking the southern property line
for Gulfstream Aerospace can be seen in the background.

(This photograph matches negative number 19)

Photograph page 13 of 14



PHOTOGRAPH 14

Site Name: Gulfstream Aerospace CERCLIS: OKD981518327

Location: Bethany, Oklahoma TDD Number: F-6-9009-37

Photographer: Robert Taaffe CT</̂ ^ Witness: Catherine Goetz /- ~?<-

Date: 4-3-91 Time: 1102 Direction: East

Comments: A photo of Patterson collecting Station 9 at the westside drainage
ditch. The fence marking the western facility line for Gulfstream
Aerospace can be seen in the background.

(This photograph matches negative number 20)

Photograph page 14 of 14
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Inorganic
Laboratory Response to Results of CCS

Criterion Comments



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

MEMORANDUM

Date: May 23, 1991

Subject: CLP Data Review */
/ly'-flaw

From: Mahmoud El-Feky,/Acting TPO, Region 6

To: Michael Daggett, Chief, Organic Section, Houston Branch
Region 6

Attached is the data review summary for Case # 16177
SDG # MFN276
Site Gulf Stream Aero

Data was found: (X) Provisional

( ) Unacceptable

Action required by TPO: ( ) Yes

(X) No

COMMENTS:

387



(m UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 6

HOUSTON BRANCH

1O625 FALLSTONE RD.

HOUSTON, TEXAS 77O99 _ _>

Ref. Case No. I <o ' ( f

Site Name£uU? 8C.yec.-nq
Date: £ /

Subject: CLP Data-.jReview

From: Micnael L. Daggett, Chief, Organic Lab Section; 6E-HL

To: P ""

A review of the laboratory raw data for the reference site has
been completed by members of the Laboratory Section.
Samples were:

INORGANIC:

nFAj

\

813

s

ORGANIC:

The data was found:

( ) Acceptable

(X̂ ) Provisional; use of data requires caution. Problems are
noted in Review Summary.

( ) Unacceptable; data should not be used. Problems are noted
in Review Summary.

Questions regarding the review can be addressed to me.

Attachments

cc: Mahmoud El-Feky, 6E-HL
Mike Hiatt, EMSL/Las Vegas



SITE NAME.

SITE CODE.

PAN

DATA QUALITY ASSURANCE REVIEW

GULFSTREAM AEROSPACE CORPORATION

OKD008155657

FOK0360SAF

CASE NUMBER 16177

LABORATORY KEYSTONE LABORATORY

SAMPLE NUMBERS
MFN276

MFN277

MFN278

MFN279

MFN280

MFN281

MFN282

MFN283

MFN284

MFN809

MFN812

MFN813

MFN814

MFN815

MFN186

MFN817

MFN818

MFN819

MFN820

REVIEWER ROBERT TAAFFE FIT ANALYST. EPA Region VI

</»'/*/



DATA EVALUATION

SITE NAME GULFSTREAM AEROSPACE CASE NO. 16177 PAGE

Soil samples: MFN276, MFN277, MFN278, MFN279, MFN280, MFN281, MFN282, MFN283,
MFN284, MFN809, MFN812, MFN813, MFN814, MFN815, MFN816, MFN817, MFN818, MFN819
and MFN820

The data package consisted of 19 soil samples analyzed for
TAL metals and cyanide. Data qualifications are listed below.

SOIL SAMPLES

1. Analytical Parameters: All samples were analyzed using low concentration
protocols. Samples MFN276, MFN278, MFN280, MFN809, MFN813, MFN816 and MFN817
were analyzed at five fold dilutions to determine lead and detection limits
for lead in these analyses are five times the low soil CRDL. Sample MFN282
was analyzed at a 10 fold dilution to determine lead and the detection limit
for lead in this analyses is 10 times the low soil CRDL. Samples MFN279,
MFN284 and MFN818 were analyzed at 20 fold dilutions to determine lead and
detection limits for lead in these analysis are twenty times the low soil
CRDL. Sample MFN819 was analyzed at a 50 fold dilution to determine lead. The
detection limits for lead in this sample are fifty times the low soil CRDLs.

2. Blanks: Copper was detected in the calibration blank at a concentration
less than its CRQL. Reported sample concentrations of copper less than 5
times its concentration in a calibration blank are considered possible
laboratory contamination. Zinc was reported in the preparation blank at a
concentration below its CRQL. Concentrations of zinc in all samples less than
five times its preparation blank concentration are considered possible
laboratory contamination.

The following parameters: holding times, calibration verification, laboratory
control samples, ICP interference checks, ICP serial dilution, matrix spike
recoveries, duplicates and Furnace AA QC were evaluated by the Houston EPA
Laboratory and data qualifications for these parameters are listed in the
attached review.



In Reference to Case No(s):

I'll
Contract Laboratory Program

REGIONAL/LABORATORY COMMUNICATION SYSTEM

Telephone Record Log

Date of Call:

Laboratory Name:

Lab Contact:

Region:

Regional Contact:

Call Initiated By:

VlffthL.

Laboratory Region

In reference to data for the following sample number(s):

A f tit It

Summary of Questions/Issues Discussed:

j, /f// JL jMvubk, fti ^m / xfrutvlo' ^V/y jjLkjt fiir/diif-
& l+~ "U"

3. /b nfvtte /U/Uv*A-ta
' V - .J

AS"U*" "fit-"
4. /fF/f 3 7^ twL MrAJ y/3 * -"to"

V

Summary of Resolution:

Signatur^ T^T

Distribution: (1) Lab Copy, (2) Region Copy, (3) SMO Copy

Date
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I Vtarify No, (206) 924-6872
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NO.
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Page 1 of 2

In Reference to Case No(s)
16177 SDG: FP640

Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

Telephone Record Log

Date of Call: Mav 27 & Mav 31. 1991
Laboratory Name: WEYER
Lab Contact: Dennis Catalano

Region:
Regional Contact: Terrv Fan - ESAT

Call initiated by: Laboratory X Region

In reference to data for the following sample fraction(s):

VOA BNA PEST/PCB

Summary of Questions/Issues Discussed:

A. VOA

1. Raw data for all daily calibrations were illegible (P. 204-
208, 210-214 and 216-220). Please FAX to the Region.

B. BNA

1. The first page of Form VI for instrument FINN was omitted
(P. 1507A).

2. The reported acid surrogate recoveries appeared to be
calculated based on a spiking concentration of 150
ug/sample, which was not the contract specified spiking
level.

C. Pesticide/PCB
1. Raw data for samples FP-650 MS/MSD and PBLK1 were illegible

(P. 1933-1936, P. 1938-1942 and P. 1945-1949).
2. Were samples screened to characterize analysis level?
3. Please rescale chromatograms for samples FQ-113 and

FQ-122 to the same scale as for the initial Individual
A and Individual B analyses.



Page 2 of 2

In Reference to Case No(s)
16177 SDG: FP640

Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

Telephone Record Log

Date of Call: Mav 27. 1991
Laboratory Name: WEYER
Lab Contact: Dennis Catalano

Region: 6
Regional Contact: Terry Fan - ESAT

Call initiated by: Laboratory X Region

Summary of Resolution:

1. The laboratory will FAX the illegible data to the Region
right away.

2. All BNA samples should have been spiked with contract
specified surrogate amounts (200 ug/sample for acid
surrogates).

3. Pesticide/PCB soil samples were not screened for analysis
level, but the laboratory will submit requested rescaled
sample chromatograms.

Mav 31. 1991
Signature / C/ "~" Date

Distribution: (1) Lab Copy,(2) Region Copy,(3) SMO Copy
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TX 77099

MEMORANDUM

Date: May 31, 1991

Subject: CLP Data Review

From: Mahmoud El-Feky,'Acting TPO, Region 6

To: Michael Daggett, Chief, Organic Section, Houston
Branch, Region 6

Attached is the data review summary for Case # 16177
SDG # FP640
Site Gulfstream

Aerospace Corp,

Data was found: (X) Provisional

( ) Unacceptable

Action required by TPO: (X) Yes

( ) No

COMMENTS:
1. The data package arrived 5 days late.
2. GPC deliverables were omitted.
3. Carry-over interferences obscured the detection of TCL compounds

in Pesticide/PCB sample FQ-114. Reanalysis at appropriate level
was requested.

4. Major matrix interferences obscured detection of TCL compounds
in Pesticide/PCB samples FQ-113 and FQ-122. Reanalyses at medium
level were requested.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

INORGANIC REGIONAL DATA ASSESSMENT

CASE NO. 16177
LABORATORY Keystone (TX)
CONTRACT # 68-DO-0147
SDG # MFN276
SOW# 7/88
TPO: ACTION FYI X

SITE Gulf Stream Aerospace
NO. OF SAMPLES
MATRIX 19/soil & sediment
REVIEWER (IF NOT ESD) ESAT
REVIEWER'S NAME Victor Chapman
COMPLETION DATE May 23. 1991
ACCT # 1TGBDNC8 SF # TGBUZZ

SAMPLE NO.: MFN276, MFN277, MFN278, MFN279, MFN280, MFN281,
MFN282, MFN283, MFN284, MFN809, MFN812, MFN813, MFN814, MFN815,
MFN816, MFN817, MFN818, MFN819, MFN820

DATA ASSESSMENT SUMMARY

ICP AA Hg CYANIDE

1. HOLDING TIMES
2. CALIBRATIONS
3. BLANKS
4. ICS
5. LCS
6. DUPLICATE ANALYSIS
7. MATRIX SPIKE
8 . MSA
9. SERIAL DILUTION
10. SAMPLE VERIFICATION
11. OTHER QC
12. OVERALL ASSESSMENT

_0_
o

_NA _NA
M

o
NA NA

O = Data had no problems/or qualified due to minor problems.
M = Data qualified due to major problems.
Z = Data unacceptable.
X = Problems, but do not affect data.
N/A= Not applicable

ACTION ITEMS: Matrix spike recoveries were outside of limits;
differences between duplicate results exceeded quality control
limits; furnace atomic absorption analytical spike recoveries
exceeded limits for 23 of 76 determinations; furnace atomic
absorption duplicate injection readings had relative standard
deviations above 20% two times; method of standard addition
correlation coefficients below 0.995, and blank concentrations
were above the instrument detection limits.

AREAS OF CONCERN:

NOTABLE PERFORMANCE: Mercury and cyanide results were acceptable.



INORGANIC QA REVIEW
CONTINUATION PAGE

case 16177 SDG MFN276 Site Gulf Stream Aero Lab Keystone (TX)

COMMENTS:

Nineteen soil/sediment samples were analyzed at low
concentrations for total metals and cyanide. The data package is
provisional because: matrix spike recoveries were outside of
limits; differences between duplicate results exceeded quality
control limits; furnace atomic absorption analytical spike
recoveries exceeded limits for 23 of 76 determinations; furnace
atomic absorption duplicate injection readings had relative
standard deviations above 20% two times; method of standard
addition correlation coefficients below 0.995, and blank
concentrations were above the instrument detection limits.

1. Holding Times

All holding time criteria were met.

2. Calibrations

All calibrations were acceptable.

3. Blanks

A. Calibration Blanks

The concentrations of copper in the calibration blanks were
above the instrument detection limit (IDL) but less than
the contract required detection limit (CRDL). Sample
results greater than the IDL but less than five times the
amount in any blank should be qualified as undetected (U).

B. Preparation Blank

The concentration of zinc in the preparation blank was
above the instrument detection limit (IDL) but less than
the contract required detection limit (CRDL). Sample
results greater than the IDL but less than five times the
amount in any blank should be qualified as undetected (U).

The concentration of selenium in the preparation blank was
above the negative IDL. False negatives are possible.

C. All other blank results were acceptable.

4. ICS

Interference check sample criteria were met.



5. LCS

All laboratory control sample results were acceptable.

6. Duplicate Analysis

A. The calcium, iron, and zinc results are qualified as
estimated (J) due to duplicate result relative percent
differences of 131.8%, 42.1%, and 102.6%, respectively.

B. The 80.0 mg/Kg difference between duplicate copper results
exceeded the technical limit of 11.4 mg/Kg (twice the
CRDL). The copper results are qualified as estimated (J).

C. All other duplicate results met technical quality control
criteria.

7. Matrix Spike

A. Pre-digestion/Pre-distillation Matrix Spike Recovery

The antimony, manganese, and zinc sample results are
qualified as estimated (J and UJ) due to pre-digestion
matrix spike recoveries of 65.1%, 71.9%, and 127.0%,
respectively. Matrix interference is suspected.

B. Furnace Atomic Absorption Quality Control

1. The arsenic results for MFN282 and MFN817 are qualified
as estimated (J) due FAA analytical spike recoveries of
119% and 128%, respectively. Matrix interference is
suspected.

2. The arsenic result for MFN809 is qualified as estimated
(J) because the percent relative standard deviation for
duplicate injections was above 20% two times and the FAA
analytical spike recovery was 116.5%. Matrix
interference is suspected.

3. The selenium results for MFN276, MFN277, MFN278, MFN280,
MFN281, MFN282, MFN283, MFN284, MFN809, MFN812, MFN813,
MFN814, MFN815, MFN816, MFN817, MFN818, MFN819, MFN820
(all except MFN279) are qualified as estimated (UJ) due
to FAA analytical spike recoveries of 117% to 154%.
Matrix interference is suspected.

4. The thallium results for MFN279 and MFN813 are qualified
as estimated (UJ) due to FAA analytical spike recoveries
of 79.5% and 125.5%, respectively. Matrix interference
is suspected.

C. All other analytes had acceptable pre-digestion/pre-
distillation matrix spike recoveries and FAA quality
control.



8. MSA

The arsenic result for sample MFN814 is qualified as estimated
(J) due to correlations coefficients of 0.9969 and 0.9945.
Matrix interference is suspected.

The other method of standard addition results were acceptable.

9. Serial Dilutions

All serial dilution results met quality control criteria.

10. Sample Verification

A. All selenium results on Form 1 require a "W" flag except
sample MFN297.

B. Arsenic in samples MFN282 and MFN817 require "W" flags on
Form 1.

C. Arsenic in sample MFN809 requires a "M" flag on Form 1.

D. Thallium in samples MFN279 and MFN813 require "W" flags on
Form 1.

11. other QC

None

12. Overall Assessment

The data package is provisional for the following reasons:

A. Matrix spike recoveries were outside of limits.

B. Differences between duplicate results exceeded quality
control limits.

C. Furnace atomic absorption analytical spike recoveries
exceeded limits for 23 of 76 determinations.

D. Furnace atomic absorption duplicate injection readings had
relative standard deviations above 20% two times.

E. Method of standard addition correlation coefficients below
0.995.

F. Blank concentrations were above the instrument detection
limits.

G. The percent relative standard deviation for duplicate FAA
injections was above 20% two times.

All other technical requirements were met.



COMPLETE SAMPLE DELIVERY GROUP FILE (CSF)
EVIDENCE AUDIT CHECKLIST

Region 6 Audit No. 16177 SPG MFN276

Lab Name: Keystone Lab

EPA Lab Code: KEYTX

Lab Location: Houston. Texas

Date CSF Received: 4/25/91 Box No. (s):

Routine Analytical Services (RAS) No: 16177

Special Analytical Services (SAS) No:

Sample Delivery Group (SDG) No: MFN276

No. of Samples: 19

Date of Audit: 5/20/91

Auditor: Victor Chapman. Jr.
(Print Name)

Contract Type: Inorganic

Re-submitted CSF: Y/N? N

Auditor:
(Signature)

EVIDENCE AUDIT CHECKLIST:

Custody Seals

1. Custody seals present?

2. Custody seals intact?

Form DC-2

3. Form DC-2 present?

4. Numbering scheme on Form DC-2
accurate?

5. Enclosed documents listed?

6. Listed documents enclosed?

Yes

( X )

( X )

( X )

( X )

( X )

( X )

No

( )*

N/A

( )

( )

( )
( )

( )
( )
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COMPLETE SAMPLE DELIVERY GROUP FILE (CSF)
EVIDENCE AUDIT CHECKLIST

Region 6 Audit No. 16177 SPG MFN276

EVIDENCE AUDIT CHECKLIST:
Yes No N/A

Form DC-1

7. Form DC-1 present? ( X ) ( )* ( )

8. Form DC-1 complete? ( X ) ( ) ( )

9. Form DC-1 accurate? ( X ) ( ) ( )

Chain-of-Custody Record(s)

10. Chain-of-custody record(s) present? ( X ) ( )* ( )

11. Chain-of-custody record(s) signed? ( X ) ( )* ( )

12. Chain-of-custody record(s) dated? ( X ) ( )* ( )

Traffic Reports

13. Traffic report(s) or ( X ) ( ) * ( )
packing list(s) present?

14. Traffic report(s) or ( X ) ( ) ( )
packing lists(s) signed?

15. Traffic reports(s) or ( X ) ( ) ( )
packing list(s) dated?

Airbills

16. Airbill present/airbill sticker ( X ) ( )* ( )
identified?

17. Airbill signed? ( X ) ( ) ( )

18. Airbill dated? ( X ) ( ) ( )
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COMPLETE SAMPLE DELIVERY GROUP FILE (CSF)
EVIDENCE AUDIT CHECKLIST

Region 6 Audit No. 16177 SPG MFN276

EVIDENCE AUDIT CHECKLIST:
Yes No N/A

Sample Tags

19. Sample Tags present? ( X ) ( ) ( )

20. Should sample tags be present? ( )* ( ) ( X )

Document Control

21. Laboratory documents complete? ( X ) ( ) ( )

22. Laboratory documents legible? ( X ) ( )* ( )

23A. Original documents included in CSF? ( X ) ( ) ( )
DC-2 ( X ) ( ) ( )
DC-1 ( X ) ( ) ( )
EPA Chain-of-Custody Records ( X ) ( ) ( )
Traffic Report/SAS Packing List ( X ) ( ) ( )
Shipping Documents (e.g., airbills, ( X ) ( ) ( )
hand-delivery of sample receipts)

23B. If "NO", does the copy indicate
where original documents are located?

DC-2 ( ) ( ) ( X )
DC-1 ( ) ( ) ( X )
EPA Chain-of-Custody Records ( ) ( ) ( X )
Traffic Report/SAS Packing List ( ) ( ) ( X )
Shipping Documents ( ) ( ) ( X )

* Requires the initiation of corrective action measures by Regional
Evidence Auditors
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COMPLETE SAMPLE DELIVERY GROUP FILE (CSF)
EVIDENCE AUDIT CHECKLIST

Region 6 Audit No. 16177 SPG MFN276

EVIDENCE AUDIT CHECKLIST:

Document Control (continued)

24. Auditor Comments:

QUESTION NO. COMMENTS

DO NOT WRITE IN BOX BELOW

Date Received by CEAT: / / Date Entered: / /

Entered By:
(Print Name)

(Signature)

Please copy this form, complete the Evidence Audit Checklist, an
mail the original completed Evidence Audit Checklist to the:

Attn: CSF Evidence Audit Program
Contract Evidence Audit Team (CEAT-TechLaw)

12600 West Colfax Avenue, Suite C-310
Lakewood, CO 80215
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ManTech Environmental Technology
ESAT Region 6

c/o US EPA 10625 Fallstone Rd, Houston, TX 77099 TEL: (713) 983-2125

FACSIMILE COVER SHEET

Please deliver the following pages to:

Name Mary Cruz

Firm Keystone Environmental

City Houston State Texas

Telephone r7l3) 266-6800 Ext.

Fax Telephone No. (713) 974-5491 Ext.

Sender:

Name Victor Chapman

Date Mav 24. 1991 Time

Total Number of pages including this Cover Sheet

If you do not receive all the pages or if any pages are unclear,
please call: (713) 983-2125

MESSAGES:

Fax Model No. Panafax UF-620 Fax No. (713) 983-2248



In Reference to Case
16177 SPG MFN276

Page 1 of 1 pages

/ Contract Laboratory Program
REGIONAL/LABORATORY COMMUNICATION SYSTEM

Telephone/FAX Record Log

Date of Call: Mav 24. 1991

Laboratory Name: Keystone Environmental

Lab Contact: Marv Cruz

Region: 6.

Regional Contact: Victor Chapman (ESAT)

Call Initiated by: Region

In reference to data for the following sample numbers:

MFN276. MFN277. MFN278. MFN279. MFN280. MFN281. MFN282. MFN283.
MFN284. MFN809. MFN812. MFN813. MFN814. MFN815. MFN816. MFN817.
MFN818. MFN819. MFN820

Summary of Questions/Issues Discussed:

1. All selenium results on Form 1 require a "W" flag except
sample MFN297.

2. Arsenic in samples MFN282 and MFN817 require "W" flags on Form
1.

3. Arsenic in sample MFN809 requires a "M" flag on Form 1.

4. Thallium in samples MFN279 and MFN813 require "W" flags on
Form 1.

Summary of Resolutions:

Lab will look into items and will submit data within ten working
days.

Signature Date

Distribution: (1) Lab Copy, (2) Region Copy, (3) SMO Copy



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

ORGANIC REGIONAL DATA ASSESSMENT

CASE NO.
LABORATORY
CONTRACT#
SDG#
SOW#
TPO: ACTION

SAMPLE NO.

16177
WEYER
68-D9-0026
FP640

RAS IFB 4/89
* FYI

FP-640
FP-641
FP-648
FP-650

FO-103
FO-110
FO-111
FO-112

SITE Gulfstream Aerospace Corp.
NO. OF SAMPLES 19
MATRIX Soil
REVIEWER (IF NOT BSD) ESAT
REVIEWER'S NAME Tsenq-Yino Fan
COMPLETION DATE May 31. 1991
ACCT# 1TGBDNC8 SF# TGBUZZ

FO-113 FO-117 FO-121
FO-114 FO-118 FO-122
FO-115 FO-119 FO-123
FO-116 FO-120

DATA ASSESSMENT SUMMARY

1. HOLDING TIMES
2. GC/MS TUNE/INSTR. PERFORM.
3. CALIBRATIONS
4. BLANKS
5. SURROGATES
6. MATRIX SPIKE/DUP
7. OTHER QC
8. INTERNAL STANDARDS
9. COMPOUND IDENTIFICATION
10. SYSTEM PERFORMANCE
11. OVERALL ASSESSMENT

VOA
O
O
M

N/A
M
M

M

BNA
O
O
M

N/A

M

PEST
O
3Z/M(1)

O

OTHER
N/A
N/A
N/A
N/A

M

N/A
N/A

3Z/M N/A

O = Data had no problems/or qualified due to minor problems.
M = Data qualified due to major problems.
Z = Data unacceptable.
X = Problems, but do not affect data.
NA = Not applicable.

ACTION ITEMS; VOA; Acetone exceeded %D calibration criteria. Some
compounds were misidentified in samples FQ-110 and FQ-115. BNA;
Benzo(b)fluoranthene exceeded %D calibration criteria. Reported
quantitation limits were 2X too high in 17 samples. Pest: Four
compounds exceeded %D calibration criteria. The lab failed to
report Endrin in sample FQ—117.
(1) Detection of TCL Pest/PCBs was obscured by carry-over or major

matrix interferences in samples FQ-113. FQ-114 and FQ-122.
AREA OF CONCERN: The data package arrived 5 days late. GPC
deliverables were omitted.



COMMENTS/CLARIFICATIONS
REGION 6 CLP QA REVIEW

CASE 16177 SPG; FP640 SITE Gulfstream Aqueous Corp. LAB WEYER

The following is a summary of sample qualifiers used by Region 6
in reporting this CLP data:

No. Acceptable Provisional Unacceptable

VOA 14 5
BNA 2 17
PEST 12 4 3
OTHER N/A

COMMENTS: The case consisted of 19 soil samples for complete RAS
Organics. The data package arrived 5 days late for the 35 day
turnaround. Low level analyses were performed. VOA sample FQ-121
was reanalyzed, but original data should be used. BNA samples
FQ-113, FQ-117, FQ-121 and FQ-122 required dilutions due to high
concentrations of PNA compounds. Acetone, phenols, benzyl
alcohol, PNAs, Dieldrin and Aldrin were reported >CRQL in some
samples. Pesticide/PCB samples FQ-113, FQ-114 and FQ-122 are
unacceptable due to carry-over or major matrix interferences.
Sample reanalyses were requested. Data are provisional for 5 VOA,
17 BNA and 4 Pesticide/PCB samples due to deficiencies in
calibrations, compound identification and quantitation, and
internal standard performance. Some resubmitted data are enclosed
and should be used.

1. Holding Times - Acceptable. All samples were extracted and
analyzed within contractual holding time limits for all
fractions.

2. Tuning/Performance - Provisional. BFB and DFTPP analyses met
GC/MS tuning criteria. VOA sample FQ-121 was reanalyzed due to
low internal standard areas, and the reanalysis had similar
problems. Results associated with IS3 are estimated in VOA sample
FQ-121. Internal standard areas were within QC limits for other
VOA and BNA samples.

The following Pesticides appeared to be considerably >CRQL
on both columns, but were not reported:

gamma-BHC, Aldrin, Endrin, ODD, DDT and Endrin ketone in
sample FQ-113; and
DDT, ODD and Endrin ketone in sample FQ-122.

Results from the two column analyses differed significantly for
some compounds stated above, probably due to matrix
interferences. The laboratory was contacted for reporting either
positive results or raised quantitation limits for these
compounds.



COMMENTS/CLARIFICATIONS
REGION 6 CLP QA REVIEW

CASE 16177 SPG; FP640 SITE Gulfstream Agueous Corp. LAB WEYER

COMMENTS:

2. Tuning/Performance (continued)
Quantitation limits are unusable for other TCL compounds in
Pesticide/PCB samples FQ-113 and FQ-122 due to major matrix
interferences. Severe carry-over interferences obscured the
detection of all TCL compounds in Pesticide/PCB sample
FQ-114. All Pesticide/PCB quantitation limits are unusable for
sample FQ-114. Data drop out occurred in one Pesticide/PCB
initial calibration analysis, but sample data were not affected.
Other Pesticide/PCB analyses met QC guidelines.

3. Calibrations - Provisional. SPCC and CCC compounds met
calibration criteria for VOA and BNA fractions. DDT failed %RSD
linearity check on the quantitation column. A 3 point calibration
was performed for DDT and the calibration curve was used for
sample quantitation. Results for the following compounds are
estimated because the compounds exceeded %D calibration criteria:

acetone in VOA samples FP-641, FQ-115, FQ-119 and
FP-650MSD;
benzo(b)fluoranthene in BNA samples FQ-111, FQ-114,
FQ-115, FQ-116, FQ-117, FQ-118, FQ-120, FP-640 and FP-650;
a-BHC, DDT and Endrin ketone in sample FQ-117;
a-BHC and gamma-Chlordane in sample FQ-121; and
gamma-Chlordane in samples FP-640 and FP-641.

The following BNA compounds exceeded linear calibration range in
the original analyses, but the samples were diluted and
reanalyzed:

acenaphthene, fluorene, phenanthrene, anthracene, pyrene,
benzo(a)anthracene, chrysene, benzo(b)fluoranthene,
benzo(a)pyrene, indeno(1,2,3-cd)pyrene,
dibenz(a,h)anthracene and benzo(g,h,i)perylene in sample
FQ-113;
phenanthrene, fluoranthene and pyrene in sample FQ-117;
fluoranthene in sample FQ-121; and
phenanthrene, fluoranthene, pyrene, benzo(a)anthracene,
chrysene and benzo(b)fluoranthene in sample FQ-122.

Other VOA, BNA and Pesticide/PCB calibrations met QC
requirements.



ORGANIC QA CHECKLIST
CONTINUATION PAGE

CASE NO. 16177 SPG; FP640 SITE Gulfstream Aerospace Corp.

COMMENT:

4. Blanks - Acceptable. Method blanks met QC requirements for
all fractions. Acetone was reported in some VOA blanks. Acetone
results in the associated samples are estimated due to possible
laboratory contamination. Phenanthrene, fluoranthene, pyrene and
benzo(a)anthracene were reported <CRQL in the BNA method blanks.
All sample results for BNA blank contaminants are estimated due
to possible laboratory contamination, except for the following
results:

all blank contaminant results in samples FQ-113, FQ-113DL,
FQ-114, FQ-117, FQ-117DL, FQ-121, FQ-121DL, FQ-122 and
FQ-122DL; and
results for fluoranthene and benzo(a)anthracene in sample
FQ-116.

5. Surrogates - Provisional. The laboratory miscalculated
recoveries for some VOA surrogates and for all acid surrogates in
all BNA samples, but the reviewer verified that surrogate
recoveries were generally within QC limits in all samples for VOA
and BNA fractions. Surrogates were diluted out in BNA samples
FQ-113DL and FQ-122DL, but no action was taken. Surrogates were
not detected in Pesticide/PCB samples FQ-113, FQ-114 and FQ-122
due to matrix interferences. Pesticide/PCB results are estimated
in these 3 samples. Surrogate recoveries were within QC limits
for other Pesticide/PCB samples.

6. Matrix Spike/Matrix Spike Duplicate - Acceptable. MS/MSD
recoveries were within QC limits in VOA and Pesticide/PCB
fractions. BNA compound pentachlorophenol exceeded QC criteria
for %RPD, but sample data were not affected. Other BNA MS/MSD
recoveries were within QC limits.

7a. Compound Identity - Provisional.
Acetone was reported >CRQL in some VOA samples. Results for

the following VOA compounds are rejected because these compounds
were not detected, but were reported:

1,2-dichloroethene in samples FP-650MS and FP-650MSD,
2-butanone in sample FQ-115, and
1,2-dichloroethane in sample FQ-110.

Phenols, benzyl alcohol and PNAs were reported in the
samples. Samples FQ-113, FQ-117, FQ-121 and FQ-122 required
dilutions due to very high concentrations of PNAs. Anthracene was
not identified, but was reported for SBLKT1.



ORGANIC QA CHECKLIST
CONTINUATION PAGE

CASE NO. 16177 SPG; FP640 SITE Gulfstream Aerospace Corp.

COMMENT:

7a. Compound Identity (continued)
Anthracene results should not be "B" flagged in samples FQ-103,
FQ-119, FQ-113DL, FQ-117DL, FQ-121DL, FQ-122DL and FP-650MSD.
Benzo(g,h,i)perylene result is estimated in sample FQ-117 due to
inconsistent results in the original and diluted analyses. All
reported quantitation limits were 2X too high in all BNA samples,
except for samples FQ-113, FQ-113DL, FQ-122 and FQ-122DL. These
quantitation limits are estimated, pending laboratory
clarification, and should be used with caution due to possible
high bias.

Dieldrin, Aldrin and Endrin ketone were reported >CRQL,
while some other single component Pesticides were reported <CRQL
in some Pesticide/PCB samples. Endrin was indicated >CRQL on both
columns for samples FQ-113 and FQ-117, but was not reported.
Endrin results are estimated in samples FQ-113 and FQ-117,
pending laboratory clarification.

7b. Data Completeness - Provisional. The data package was
complete, except for the following deficiencies: VOA; Area for
IS1 was incorrect for sample FP-650 on Form VIII (P. 15). Some
surrogate recoveries were incorrect on Form II (P. 5) for samples
FQ-113 and FQ-116. BNA; GPC deliverables were omitted. "B" flag
was omitted for some TIC results. Spectral data for
2-methylnaphthalene were omitted in sample FQ-121DL. PEST:
Surrogate recoveries for the wrong MS/MSD samples were reported
on Form II. Surrogate recovery was incorrect for PBLK1. The
laboratory was notified of needed resubmissions (see attached
Telephone and FAX Record Logs).

8. Case Assessment - Pesticide/PCB samples FQ-113, FQ-114 and
FQ-122 are unacceptable due to carry-over or matrix
interferences. Data are provisional for 5 VOA samples due to
deficiencies in calibrations, compound identification and
internal standard performance. Data are provisional for 17 BNA
samples due to deficiencies in calibrations and compound
identification and quantitation. Data are provisional for 4
Pesticide/PCB samples due to deficiencies in calibrations and
compound identification. Data are acceptable for BNA samples
FQ-113 and FQ-122, and 14 VOA and 12 Pesticide/PCB samples.
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In Reference to Case No(s)
16177 SDG: FP640

REGIONAL/LABORATORY COMMUNICATION SYSTEM
FAX Record Log

Date of FAX: June 4. 1991
Laboratory Name: WEYER
Lab Contact: Dennis Catalano

Region:
Regional Contact: Terry Fan - ESAT

FAX initiated by: Laboratory X Region

In reference to data for the following fractions:

VOA BNA Pesticide/PCB

Summary of Questions/Issues:

A. VOA

1. Form II (P. 5):
a) Recoveries for all surrogates were incorrect for sample

FQ-113.
b) Recoveries for SI and S2 were incorrect for sample

FQ-116.
Please verify.

2. Form VIII (P. 15): Area for IS1 was incorrect for sample
FP-650.

3. The following compounds were not identified, but were
reported on Forms I:

1,2-dichloroethene in samples FP-650MS and FP-650MSD,
1,2-dichloroethane in sample FQ-110, and
2-butanone in sample FQ-115.

Please verify.

B. BNA

Please submit GPC chromatograms for all samples and blanks
(SOW B-17, Sec. b.(4)(c)).
Please submit GPC chromatograms for all calibration and
check analyses with %recoveries marked (SOW D-24/SV Sec.
2.6.2) .
Form II (P. 263): Reported acid surrogate recoveries were
1.33X too high for all samples. Please verify.
The reported quantitation limits were 2X too high for all
samples, except for samples FQ-113, FQ-113DL, FQ-122 and
FQ-122DL. Please verify.



FAX COMMUNICATION LOG

Continuation Page 2
Laboratory/Contact WEYER / Dennis Catalano
In Reference To Case No. 16177 SDG: FP640

Summary of Questions/Issues:

B. BNA (continued)

5. SBLKT1: Anthracene was not identified, but was reported.
Please revise Form I for SBLKT1 and also remove "B" flags
for anthracene results on Forms I for all associated
samples (FP-650MSD, FQ-103, FQ-113DL, FQ-117DL, FQ-119,
FQ-121DL and FQ-122DL).

6. Sample FQ-121DL:
Spectral data for 2-methylnaphthalene were omitted.

7. Sample FQ-117: Benzo(g,h,i)perylene was reported >CRQL in
sample FQ-117DL, but was not reported in sample FQ-117.
Please check for possible presence of benzo(g,h,i)perylene
in sample FQ-117.

8. Why were TIC results "X" flagged?
9. "B" flag was omitted for the following TIC results:

TIC
1, 3, 4
1, 4, 5
1, 5, 6
1, 2, 3
1, 12, 16
1
I, 15, 20
16, 19
8, 9
II, 17
2
7, 13

Sample
FP-640, FP-648, FQ-115 FQ-120,
FP-641, FQ-112, FQ-116
FP-650
FQ-111, FQ-118, FQ-123
FQ-114
FQ-117, FQ-122
FQ-121
FQ-103
FQ-110
FQ-117DL
FQ-119
FQ-121DL

C. Pesticide/PCB

Form I (P. 1932) for PBLK1: Reported quantitation limits
were 2X too low. Please verify.
Form II (P. 1685):
a) Surrogate recoveries for the wrong MS/MSD samples were

reported.
b) Surrogate recovery was incorrect for PBLK1 (off by a

factor of 2).



FAX COMMUNICATION LOG

Continuation Page 3
Laboratory/Contact WEYER / Dennis Catalano
In Reference To Case No. 16177 SDG: FP640

Summary of Questions/Issues:

C. Pesticide/PCB (continued)

3. The following compounds were indicated considerably >CRQL
on both columns:

Endrin in sample FQ-117;
gamma-BHC, Aldrin, Endrin, ODD, DDT and Endrin ketone in
sample FQ-113; and
ODD, DDT and Endrin ketone in sample FQ-122.

Why weren't they reported either as positive hits or with
raised quantitation limits?

Please respond to the above items. Region 6 resubmissions may be
included with CCS response or sent separately within 10 days to:

US EPA Region 6 Laboratory
10625 Fallstone Road
Houston, TX 77099

If you have any questions, please contact me at (713) 983-2138,

Mav 31. 1991
Signature S t^ Date

Distribution: (1) Lab Copy,(2) Region Copy,(3) SMO copy



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 6

HOUSTON BRANCH

1O625 FALLSTONE RD.

HOUSTON, TEXAS 77O99

Ref. Case No. I G I f (

Site Name G
Date: G / C /

Subject: CLP Da^a Review

From: M^enael L. Daggett, Chief, Organic Lab Section; 6E-HL

To: p O

A review of the laboratory raw data for the reference site has
been completed by members of the Laboratory Section.
Samples were:

INORGANIC:

ORGANIC: hP" &4-0 hfl"

o

The data was found:

( ) Acceptable

Provisional; use of data requires caution. Problems are
noted in Review Summary.

( ) Unacceptable; data should not be used. Problems are noted
in Review Summary.

Questions regarding the review can be addressed to me.

Attachments

cc: Mahmoud El-Feky, 6E-HL
Mike Hiatt, EMSL/Las Vegas



SITE NAME,

SITE CODE_

PAN

CASE NUMBER,

LABORATORY

DATA QUALITY ASSURANCE REVIEW

GULFSTREAM AEROSPACE CORPORATION

OKD008155657

FOK0360SAF

16177

WEYERHAUSER LABORATORY AND ANALYTICAL TESTING

SAMPLE NUMBERS
FP640

FP641

FP648

FP650

FQ103

FQ110

FQ111

FQ112

F0113

FQ114

FQ115

FQ116

FQ117

FQ118

FQ119

FQ120

F0121

FQ122

FQ123

REVIEWER ROBERT TAAFFE FIT ANALYST. EPA Region VI



DATA EVALUATION

SITE NAME GULFSTREAM AEROSPACE CASE NO. 16177 PAGE

Soil samples: FP640, FP641, FP648, FP650, FQ103, FQ110, FQ111, FQ112, FQ113,
FQ114, FQ115, FQ116, FQ117, FQ118, FQ119, FQ120, FQ121, FQ122 and FQ123

The data package consisted of 19 soil samples analyzed for full TCL organics,
Data qualifications are listed below.

VOA FRACTION

1. Analytical Parameters: All samples were analyzed using low concentration
soil protocols.

2. Surrogates: All surrogate recoveries were within control limits.

3. Blanks: Acetone was detected in the method blanks associated with samples
FP640, FP648, FP650, FQ103, FQ110, FQ111, FQ112, FQ113, FQ114, FQ116, FQ117
and FQ121RE. Reported concentrations of acetone in these samples less than
ten times its concentration in the associated method blank are considered
laboratory contamination.

The following parameters: holding times, mass spectrometer tuning, initial and
continuing calibrations, internal standard areas, matrix spike recoveries,
duplicate results and TCL identification were evaluated by the Houston EPA
Laboratory and data qualifications for these parameters are listed in the
attached review.

ABN FRACTION

1. Analytical Parameters: All samples were analyzed using low concentration
protocols with GPC cleanup of the sample extracts. Due to variations from the
protocol regarding sample size, GPC cleanup, and dilutions, the quantitation
limits for the samples are the low soil CRQLs times the following factors:

2.00 FQ114, FQ115, FQ121
1.99 FP648, FQ111, FQ117, FQ119
1.98 FQ116, FQ120
1.97 FP640, FQ112
1.95 FP650, FQ103, FQ110, FQ118, FQ123, FP650MS, FP650MSD
1.94 FP641



19.9 FQ113 (10 fold dilution)
9.95 FQ122 (5 fold dilution)

Sample FQ113 was diluted and re-analyzed to quantitate acenaphthene, fluorene,
phenanthrene, anthracene, pyrene, benzo(a)anthracene, chrysene,
benzo(b)fluoranthene, benzo(a)pyrene, indeno(l,2,3-cd)pyrene and
benzo(g,h,i)perylene. Benzo(k)fluoranthene, undetected in the original
analysis, was reported in the dilution. Quantitation limits for this analysis
are 995 times the low soil CRQLs. Sample FQ117 was diluted and re-analyzed to
quantitate phenanthrene, fluoranthene and pyrene. Quantitation limits in this
analysis are 7.96 times the low soil CRQLs. Sample FQ121 was diluted and re-
analyzed to quantitate fluoranthene. Quantitation limits for the re-analysis
are four times low soil CRQLs. Sample FQ122 was diluted and re-analyzed to
quantitate phenanthrene, fluoranthene, pyrene, benzo(a)anthracene, chrysene
and benzo(b)fluoranthene. Indeno(l,2,3-cd)pyrene and benzo(g,h,i)perylene
were reported in the diluted re-analysis but not in the original sample,
probably due to matrix interferences in the original analysis. Quantitation
limits in the re-analysis are 238.8 times the low soil CRQLs.

2. Method blanks: Phenanthrene, fluoranthene, pyrene, benzo(a)anthracene at
concentrations less than their CRQLs and three Tentatively Identified
Compounds (TICs) were detected in the method blank. Sample associated with
this method blank are FP640, FP641, FP648, FP650, FQ111, FQ112, FQ113, FQ114,
FQ115, FQ116, FQ117, FQ118, FQ120, FQ121, FQ122, FQ123 and FP650MS.
Concentrations of these analytes in these samples less than five times their
method blank concentrations are considered laboratory contamination.
Phenanthrene, fluoranthene and pyrene at concentrations less than their CRQLs
and two Tentatively Identified Compounds (TICs) were detected in the method
blank associated with samples FQ103, FQ110, FQ113DL, FQ117DL, FQ119, FQ121DL,
FQ122DL and FP650MSD. Concentrations of these analytes in samples less than
five times their method blank concentration are considered laboratory
contamination.

3. Other: Dibenzo(a,h)anthracene was reported in the original analysis of
sample FQ113, but was not reported in the diluted re-analysis. The reported
concentration of this analyte is considered an estimate.

The following parameters: holding times, mass spectrometer tuning, initial and
continuing calibration, internal standard areas, surrogate recoveries, matrix
spike recoveries, duplicate results and TCL identification were evaluated by
the Houston EPA Laboratory and data qualifications for these parameters are
listed in the attached review.

PESTICIDE/ PCB FRACTION

1. Analytical Parameters: All samples were originally analyzed using low
concentration protocols. GPC cleanup was performed on all low concentration
sample extracts. Samples FQ113 and FQ122 were re-extracted and re-analyzed
using medium concentration protocols. Sample FQ114 was also re-extracted and



re-analyzed. Due to variations in sample size, GPC cleanup and dilutions,
quantitation limits for the samples are the following factors multiplied by
the low soil CRQLs:

0.97 FQ114RE, FQ114REMS, FQ114REMSD
1.94 FP641
1.95 FP650, FQ103, FQ110, FQ118
1.97 FP640, FQ112
1.98 FQ116, FQ120
1.99 FP648, FQ111, FQ113, FQ117, FQ119, FQ122, FQ650MS, FQ650MSD
2.00 FQ114, FQ115, FQ121, FQ123

2. GC Performance: Linearity check results were out of control limits for
4,4'-DDT on the DB1701 column. The laboratory quantitated 4,4'-DDT and 4,4'-
DDD on the second column and prepared a 3 point curve to quantitate 4,4'-DDE
on the DB1701 column. No qualifications are placed on the usability of this
data. The surrogate was not recovered for sample FQ113 and FQ122 due to
matrix interference and retention time shifts cannot be evaluated. The
samples were re-extracted and re-analyzed using medium concentration protocols
and results were acceptable. No qualifications are placed on the usability of
the data.

3. TCL Identification: All TCL identifications reported by the laboratory
were acceptable.

The following parameters: holding times, calibration, surrogate recoveries,
method blanks, matrix spike recoveries and duplicate results for the original
analysis were evaluated by the Houston EPA Laboratory and data qualifications
for these parameters are listed in the attached review. Houston EPA
Laboratory evaluations were used for all parameters in the re-extracted
samples.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

EPA HOUSTON LABORATORY
10625 FALLSTONE ROAD
HOUSTON, TX 77099

RESUBMITTED DATA REVIEW REPORT

DATE: June 14. 1991 CASE #: 16177

SAS #:

TO: E. Sierra 6E-SH SDG #: MFN276

USEPA Region 6 SITE NAME: Gulf Stream Aerospace

FROM: Victor Chapman LAB NAME: Keystone
ESAT

EFFECTS OF RESUBMITTED INFORMATION ON THE ORIGINAL DATA:

1. The resubmitted information does not effect the data review.

2. "M" and "W" flag corrections were made.

387



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

RESUBMITTED DATA REVIEW REPORT

DATE: 7/1/91 CASE #: 16177

SAS # :

TO: REM/RED SDG # : FP640

C/O E. Sierra (6E-SH) LAB : WEYER

FROM: Tseng-Yinq Fan - ESAT SITE NAME: Gulfstream

Region 6 Aerospace

EFFECTS OF RESUBMITTED INFORMATION ON THE ORIGINAL DATA: (P. 1)

Laboratory responses to CCS results and Region 6 requests.

A. VOA
1. Use the corrected Forms II and VIII (P. 5 and 15).
2. Use the corrected Form I's for samples FQ-110, FQ-115 and

FP-650 MS/MSD.
3. Use the corrected Form I-TIC for sample FQ-123.

B. BNA
1. The laboratory submitted GPC chromatogram for the

calibration analysis, but failed to submit GPC
deliverables for samples and blanks.

2. Use the corrected Form II (P. 263).
3. Use the revised quantitation limits on the resubmitted

Form I's.
4. The laboratory corrected Form I result for anthracene for

SBLKT1, but failed to delete "B" flags for anthracene
results in associated samples FP-650MSD, FQ-103, FQ-113DL,
FQ-117DL, FQ-119, FQ-121DL and FQ-122DL.

5. Sample FQ-121DL: Use the submitted spectra for
2-methylnaphthalene.

6. Sample FQ-117: Use the corrected benzo(g,h,i)perylene
result.

7. Use the revised Form I-TIC's.
8. Use the corrected Form VII's.



RESUBMITTED DATA REVIEW REPORT

continuation Page 2
In Reference To Case No. 16177 SDG: FP640
Laboratory/Site WEYER / Gulfstream Aerospace
From Tseng-Ying Fan - ESAT
To E. Sierra (6E-SH)
Date 7/1/91

C. Pest/PCB
1. Use the corrected Form I for PBLK1.
2. Use the corrected Form II (P. 1685).
3. The laboratory failed to report some pesticide results

>CRQL. In the opinion of this reviewer, quantitation
limits for the following compounds are estimated due to
possible low bias:

Endrin in sample FQ-117;
Aldrin, gamma-BHC, Endrin, ODD, DDT and Endrin
ketone in sample FQ-113; and
ODD, DDT and Endrin ketone in sample FQ-122.
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Criterion . Comments
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C:

1) form I for PBLK1 was corrected for the correct CRQL

2) Form 2E was corrected for MS/MSD samples and for the the surrogate
recovery for PBLK1. ffuiiu 3S-

3) The problems with CRQL's reported for the following samples are
not a problem. No correction were necessary as explained.

FQ-117

Endrin was only detected on the primary column and not the
confirmation column.

FQ-113

Gamma-BHC was only detected on the primary column and its retention
time was outside of the RT window.

Aldrin was detected on both columns, but the ratio of the concentrati
on the primary vs the confirmation was 0.3. This does not constitute a
hit (the minimum ratio I use is 0.6 and the maximum is 1.4). The new
contract addresses this issue, whereas you report both quantitation
amounts with a qualifier if the amounts are not the same.

Endrin, ODD was detected on one column only.
DDT ratio of concentration is 0.4
Endrin Ketone retention time on the primary column was outside of the

window and the ration of concentration is 0.3

FQ-122

ODD, DDT was detected on the primary column only
Endrin Ketone retention time on the primary column was outside of the

window and the ration of concentration is 0.2





LABORATORY RESPONSE TO RESULTS OF CCS
(DISCREPANCIES WITH BACKLOG REPORT 7/11/91)

CASE 16177 The original data was submitted on 5/10/91. The
SDG FP640 first CCS resport was received on 6/3/91. Our

response was mailed on 6/12/91 and contained two
discrepancies. First, criterion El.7 had been
assigned to the wrong fraction. The fraction for
this error should be VOA not BNA. Please confirm.
Second, pesticide criterion I was reported as
noncompliant. All the pesticide samples were
checked and only staples FQ116 and FQ117 contained
DDT compounds and required a curve. The curves
were submitted with the original data on pages
1755 and 176la, respectively. Pesticide samples
FP640, FP641, FP650, FQ111, FQ116, FQ117, FQ119,
FQ120, FQ121 were compliant upon submission of the
original data and should receive an "F" status on
the backlog report. Please review your records.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TX 77099

MEMORANDUM

Date: August 3, 1991

Subject: CLP Data Review

""?From: Mahmoud El-Feky, ̂6^-EO, Region 6

To: Michael Daggett, Chief, Organic Section, Houston
Branch, Region 6

Attached is the data review summary for Case # 16177 (RE)
SPG-*"•• FO113RE
Site Gulfstream

, Aerospace Corp.

Data was found: (X) Provisional

( ) Unacceptable

Action required by TPO: ( ) Yes

(X) No

COMMENT: ; y- !
1. Re-extractions exceeded holding time liiiiits ;fo]f "all samples,

iM
i i



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
1 REGION 6

^ *jf HOUSTON BRANCH

*' *<*5'1 10625 FALLSTONE RD.

HOUSTON. TEXAS 77O99 I /O / «~7

Ref. Case No. I b I T *7

Site Name,
Date: 8 / £ /

Subject: CLExDarba Review

From: Mrefeael L. Daggett, Chief, Organic Lab Section; 6E-HL

To: ~C

A reyiew of the laboratory raw data for the reference site has
been completed by members of the Laboratory Section.
Samples were:

INORGANIC:

ORGANIC:

The data was found:

( ) Acceptable

(X) Provisional; use of data requires caution. Problems are
noted in Review Summary.

( ) Unacceptable; data should not be used. Problems are noted
in Review Summary.

Questions regarding the review can be addressed to me.

Attachments

cc: Mahmoud El-Feky, 6E-HL
Mike Hiatt, EMSL/Las Vegas



Page 1 of 1

In Reference to Case No(s)
16177RE SDG: FQ113RE

REGIONAL/LABORATORY COMMUNICATION SYSTEM
FAX Record Log

Date of PAX: August 5. 1991
Laboratory Name: WEYER
Lab Contact: Dennis Catalano

Region:
Regional Contact: Tsencr-Ying Fan - ESAT

FAX initiated by: Laboratory X Region

In reference to data for the following fractions:

PEST

Summary of Questions/Issues:

1. Wrong DBG amounts were indicated in the raw data for all
Evaluation Mixture C analyses. Please verify.

2. The reviewer could not reproduce the reported surrogate
recoveri€»s. Please show an example of calculation.

3. The injection volume for samples FQ-113RE and FQ-122RE was
2ul, but the reported injection volume was lul for the
associated calibrations. Please explain.

Please respond to the above items. Region 6 resubmissions may be
included with the CCS response or sent separately within 10 days
to:

US EPA Region 6 Laboratory
10625 Fallstone Road
Houston, TX 77099

If you have any questions, please contact me at (713) 983-2138.

August 5. 1991
Signature S e? Date

Distribution: (1) Lab Copy, (2) Region Copy, (3) SMO Copy
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QUESTION #1
57/01/91

vat a
valb
vale
nda

7/09/91

vala
•valb
•vale
nda

F USED
URROGATE
.ECOVERY
BLK1
01 U
0114MS
Q114MSO

f USED
URROGATE
ECOVERY
8LK2
0113
0122
0122MS
Q122MSO

amnt std
ug/ul inj

0.05
0.1
0.2
0.1

amnt std
ug/ul inj

0.05
0.1
0.2
0.1

QUESTION #2
633000
DATE

ANALYZED
07/10
07/10
07/10
07/10

678000
DATE

ANALYZED
07/03
07/03
07/03
07/03
07/03

db1701
pkht
26137
44496
90379
67804

db1701
pkht
26169
48983
106816
63319

db608 db1701 db608
pkht pkht/amnt pkht/amnt
39967 522740 799340
67058 444960 670580
137852 451895 689260
99225 678040 992250

db608 db1701 db608
pkht pkht/amnt pkht/amnt
38588 523780 771760
73711 489830 737110
162733 534080 813665
92462 633190 924620

CALC AMNT CALC AMNT
DB1701
PKHT
120446
155511
139455
136620

2ul inj ug/ml
NG INJ (1ml fv)

0.381 0.190
0.491 0.246
0.441 0.220
0.432 0.216

CALC AMNT CALC AMNT
D81701
PKHT
128657
124944
109371
129020
140512

NOTE FINAL VOLUME IS

2ug inj ug/ml
NG INJ (1ml fv)

0.406 0.203
0.395 0.197
0.346 0.173
0.408 0.204
0.444 0.222

dil=1/10split x 1/2gpc split
RECOVERY
(UG/ML)*20dil/(20ug*0.2ail ADDED)

47.57X
61.42X
55.08%
53.96X

di 1=1/10 split
RECOVERY
<UG/ML)*10dil/(20ug*0. 0.05ml ADDED)

101 .62*
98.69X
86.39X
101 .91X
110. 99X

1ML, SO (NG/INJ)/2 IS UG/ML

1UESTION #3

\U injections were 2ul. The raw data reporting 1ul is wrong



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

ORGANIC REGIONAL DATA ASSESSMENT

CASE NO. 16177 (Reanalvsis)
LABORATORY WEYER
CONTRACTS
SDG#
SOW;? RAS IFB 4/89

68-D9-0026
FQ113RE

TPO: ACTION FYI

SITE Gulfstream Aerospace Corp.
NO. OF SAMPLES 3
MATRIX Soil
REVIEWER (IF NOT ESP) ESAT
REVIEWER'S NAME Tsena-Yina Fan
COMPLETION DATE August 3. 1991
ACCT# 1TGBDNC8 SF# TGBUZZ

SAMPLE NO. FQ-113RE
FO-114RE
FO-122RE

DATA ASSESSMENT SUMMARY

1. HOLDING TIMES
2. GC/MS TUNE/INSTR. PERFORM.
3. CALIBRATIONS
4. BLANKS
5. SURROGATES
6. MATRIX SPIKE/DUP
7. OTHER QC
8. INTERNAL STANDARDS
9. COMPOUND IDENTIFICATION
10. SYSTEM PERFORMANCE
11. OVERALL ASSESSMENT

VOA
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

BNA
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

PEST
M

N/A
N/A

M

OTHER
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

0 = Data had no problems/or qualified due to minor problems.
M = Data qualified due to major problems.
Z = Data unacceptable.
X = Problems, but do not affect data.
NA = Not applicable.

ACTION ITEMSs Re-extractions exceeded contractual holding time
limits for all samples.

AREA OF CONCERN:

NOTABLE PERFORMANCE: The data package was
laboratory also submitted MS/MSD data.

5 days early. The



COMMENTS/CLARIFICATIONS
REGION 6 CLP QA REVIEW

CASE 16177(RE) SPG; FQ113RE SITE Gulfstream Aerospace LAB WEYER

The following is a summary of sample qualifiers used by Region 6
in reporting this CLP data:

No.

VOA
BNA
PEST
OTHER

Acceptable

N/A
N/A

N/A

Provisional Unacceptable

COMMENTS: The case consisted of Pest/PCB data for the reanalyses
of 3 soil samples. The data package arrived 5 days early for the
turnaround time specified on the reanalysis request. These
samples were originally analyzed at wrong levels or had
carry-over interferences. Sample FQ-114RE was reanalyzed at low
level, while samples FQ-113RE and FQ-122RE were reanalyzed at
medium level. Sample re-extractions exceeded contractual holding
time limits. Endrin ketone was reported >CRQL in sample
FQ-113RE. All samples are provisional due to holding time
deficiencies.

1. Holding Times - Provisional. All samples were re-extracted
73 days past contractual holding time limits. Results are
estimated for all samples.

2. Tuning/Performance - Acceptable. Pest/PCB analysis met
instrument performance criteria.

3. Calibrations - Acceptable. Pest/PCB calibrations generally
met QC guidelines.

4. Blanks - Acceptable. Method blanks met QC requirements.

5. Surrogates - Acceptable. The reviewer could not reproduce
the reported surrogate recoveries, but verified that surrogate
recoveries were generally within QC limits for all samples.

6. Matrix Spike/Matrix Spike Duplicate - Acceptable. MS/MSD
recoveries were within QC limits.

7a. Compound Identity/Data Completeness - Acceptable. Endrin
ketone was reported >CRQL in sample FQ-113RE. DDE, DDT and
Endosulfan sulfate were reported <CRQL in sample FQ-114RE. GC/MS
confirmation was not required. The data package was complete,
except for some needed clarifications. The laboratory was
notified of the resubmissions (see attached FAX Record Log).

8. Case Assessment - Data are provisional for all samples due
to holding time deficiencies.
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TO:

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

RESUBMITTED DATA REVIEW REPORT

DATE: 8/15/91 CASE;#: 16il77fReanalvsis)

SAS # : '.:.

REM/RED

C/,0 E. Sierra f&E-SHi

FROM: Tseng-Yinq Fan - ESAT

Region 6

SDG # : FQ113RE

LAB : WEYER ,-.

SITE J NAMEtC Gulfstream

Aerospace

EFFECTS OF RESUBMITTED INFORMATION ON:THE ORIGINAL DATA:

Laboratory responses to CCS results.

A. Pest/PCB

1. Calibration curves for DDT derivatives are submitted,

m

fc-
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

RESUBMITTED DATA REVIEW REPORT

DATE: 8/16/91 CASE #: 16177

SAS # :

TO: REM/RED SDG # : FP640

C/0 E. Sierra (6E-SH1 LAB : WEYER

FROM: Tsena-Yina Fan - ESAT SITE NAME: Gulfstream

Region 6 Aerospace

EFFECTS OF RESUBMITTED INFORMATION ON THE ORIGINAL DATA:

Laboratory responses to CCS results.

A. Pest/PCB

1. This resubmission has no effect on the original data.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

HOUSTON BRANCH
10625 FALLSTONE ROAD
HOUSTON, TEXAS 77099

RESUBMITTED DATA REVIEW REPORT

DATE: 8/15/91 CASE #: 16177(Reanalvsis)

8/16/91 SAS # :

TO: REM/RED SDG # : FO113RE

C/0 E. Sierra (6E-SH) LAB : WEYER

FROM: Tsena-Ying Fan - ESAT SITE NAME: Gulfstream

Region 6 Aerospace

EFFECTS OF RESUBMITTED INFORMATION ON THE ORIGINAL DATA:

Laboratory responses to CCS results (8/15/91).
)

A. Pest/PCB

1. Calibration curves for DDT derivatives are submitted.

Laboratory responses to Region 6 request (8/16/91).

A. Pest/PCB

1. Use the corrected standard data (P. 62 and 140).
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SAMPLERS: (Signature)

STA. NO. DATE TIME STATION LOCATION

NO.

OF

CON-
TAINERS

REMARKS

QH-Q1- lieu -
nel

10 II SS-
1*00

11 OH-Q1-
/Al l

IJL
-01'

Date /Time Received by: (Signature) Relinquished by: (Signature) Date /Time Received by: (Signature)

Retinquisf ed by: (Signature) Date /Time Received by: (Signature) Relinquished by: (Signature) Date /Time Received by: (Signature)

Relinquished by: (Signature) Date /Time Received for Laboratory by:
(Signature)

Date

Distribution: Original Accompanies Shipment; Copy to Coordinator Field Files

Remarks



ENVIRONMENTAL PROTECTION AGENCY
Office of Enforcement

CHAIN OF CUSTODY RECORD

REGIONS
First International Bldg., 1201 Elm St.

1 Dallas, Texas 75270

' > • **$

. w
•*> ,-iS

m

PROJ.NO. PROJECTNAME

I SAMPLERS: (Signature)

STA. NO.
ft i- -

DATE TIME STATION LOCATION

NO.

,OF

CON-
TAINERS

REMARKS

Ai j
'r ; r . J r f f t o J tf

J7 If, ' •;r<
C/

IfB- y
v-n- lcl-

•7 i
,<rc< rf , .«,,-,.*

.!='•»'*- -..S*««-,.'> .'it,

f l t T 5
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/ T f 1 -

Relinquished by: (Signature) f Date /Time Received Relinquished by: (Signature) Date /Time Received by: (Signature)

ir^-M
#'i

• :<3"

W3Relinquished by: (Signature)
jpte--' :»sw • • ;" •

Date /Time Received by: (Signature) Relinquished by: (Signature) Date /Time- Received by ? (Signature) V

Relinquished by: (Signature) Date /Time Received for Laboratory by:
(Signature)

Date /Time

Distribution: Original Accompanies Shipment; Copy to Coordinator Field Files

Remarks
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ENVIRONMENTAL PROTECTION AGENCY
Office of Enforcement

CHAIN OF CUSTODY RECORD

REGIONS

First International Bldg., 1201 Elm St.
' Dallas, Texas 75270

PROJ. NO. PROJECT NAME

STA. NO. DATE TIME STATION LOCATION

NO.

OF

CON-
TAINERS

REMARKS

' / O *)» • j-l Ot vr/

11L
- i> 3
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Relinquished by : (Signature)

Received by: (Signature)

Date /Time Receive?! by: (Signature)

Date /Time Relinquished by: (Signature) Date /Time Received by: (Signature) •• < • -:<

Relinquished by: iSignature) Date /Time Received for Laboratory by:
(Signature)

Date /Time

Distribution: Original Accompanies Shipment; Copy to Coordinator Field Files

Remarks



' USE?/} COMPACT LAB
rfffc SAMP11E MANAGEMENT

; ' P.O. BOX 313 ALE'XAN
-,- • 703 S3?-2-;9j P T S - S 5

' A i 23 '3

NO*.

INORGANIC TRAFFIC REPORT

TYPE OF ACTIVITY (CIRCLE ONE) (J)

SUPEHFUNB—PA(1gh ESI RIFS RD KA ER
NP1JT OftM OTHER _ ._._

NQN-SUPERFUND- PPCX3RAM

SITE NAME
/!._.

"ip, STATE:
}\t<*',A

SITE$; K):

REGION NO: SAMPLING COMPANY

8300

ATTN:.

SAMPUNG DATE

""
BEGIN: <"^'

*/ -

SAMPLE DESCRIPTION
(ENTER IN BOX A) 4. SOIL
1. SURFACE WATER 5. SEDIMENT
2. GROUND WATER 6. OH. (SAS)
3. LEACHATE 7 WASTE (SAS)

DOUBLE VOLUME REQUIRED FOR MATRIX
SPIKE/DUPUCATE AQUEOUS SAMPLE

SHIP MEDIUM AND HIGH CONCENTRATION
SAMPLES IN PAINT CANS

SEE REVERSE FOR ADDITIONAL
INSTRUCTIONS

CLP
SAMPLE
NUMBER

* (FROM LABELS)

EPA Form 2075-6 (8-87)

WHITE — SMQCOPY PINK - CLIENT COPY WHITt— LAB COPY FOR RETURN TQSMO YELLOW — LAB COPY



Umtafl states fcrnnron..., ....
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—
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Site Spill ID

2, Region Number

Sampler (Name)
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(C)
RAS Analysis
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Sampling Co. 4. Date Shipped

Carrier

r^A Ue F6T> E

Airbill Number 5. Sample Desc

"y.'72f,4^jj f 'V 1 IF*,..-!-..̂ .,~ '̂ i. iaunace
2. Ground
Q I oanho*

j(L-///t<'f 'Tr'PJe volume required for matnx 4 Rinsate
^•/V'v/ spike/duplicate aqueous sample. g' §0j||gg

•^' Ship medium and high concentration °' vjfl 5,̂
•t,wi ?ts6®3 samples in paint cans, 7. waste )
*' 8. Other (,
* fJitfipS Se® reverse tor additional instructions.

(D)

Special
Handling

^a««r"r"

<$^ X<?C-

•^

ERA Form 9110-2 (8-88) Replaces EPA Form 2075-7, which may be used.

(E)
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15SE2/
REGION VI

1445 ROSS AVENUE. SUITE 1200

DALLAS. TEXAS 75202

U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y

;-/f/-
*-"*

RECEIPT FOR SAMPLES

NAME AND TITLE OF E.P.A. REPRESENTATIVE;

(DATE)

r r.-r:

SAMPLES COLLECTED:

SAMPLE PLACE
NUMBER TIME COLLECTED TYPE VOLUME

(Signatj^)

SPLIT SAMPLE
REQUESTEDPROVIDED

Hot,
IliZ

flciz.-rl\ y
4̂ .

y
y

J
\to-j a f

e/ f £<'*•

y

.n 4.<\'-f

7

8 fter-fh c. •

J0ll

$0' I

>et I

V ' y

y
y

\\P~1 .*.

y

ACKNOWLEDGMENT OF FACILITY REPRESENTATIVE

The undersigned acknowledges that the samples described above have been collected.

NAME, TITLE AND ADDRESS OF FACILITY REPRESEtfcmVE;

> C

^Signature)

DISTRIBUTION: One copy facility representative
One copy for inspector's records
Original to Regional Office



vss; U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
REGION VI

1445 ROSS AVENUE. SUITE 1200

DALLAS. TEXAS 75202

/
RECEIPT FOR SAMPLES

NAME AND TITLE OF E.P.A. REPRESENTATIVE;

r. :r -r.
(J?**^

SAMPLES COLLECTED:

SAMPLE PLACE
NUMBER TIME COLLECTED

iy. \lff SufrAC-O
\O ii-ao

II

i/rttf^i V"

TYPE

*/j£ii

b\\

VOLUME
SPLIT SAMPLE

REQUESTED PROVIDED

l/

y
2.4

13

H
:> r~^

y
y

tOZO
Iff?

Prvii

M£» y
17
/ Q. i°5t'>I C> ic?(. I/ y

ACKNQHLEDO1ENT OF FACILITY REPRESEinATIVE

The undersigned acknowledges that the samples described above have been collected.

NAME, TITLE AND ADDRESS OF FACILITY REPRESENTATIVEt '.

^Signature)

DISTRIBUTION: One copy facility representative
One copy for inspector's records
Original to Regional Office



,'A\
• U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y

V., _/•* REGION VI
*' *"°" 1445 ROSS AVENlllE. SUITE 1200

DALLAS. TEXAS 75202
- , / /^ /
" . ' / J 7 / /

-5— * / (DATE)

RECEIPT FOR SAMPLES

NAME AND TITLE OF E.P.A. REPRESENTATIVE:

' / (Signature>V̂

SAMPLES COLLECTED:

SAMPLE PLACE SPLIT SAMPLE
NUMBER TIME COLLECTED TYPE VOLUME REQUESTM raoyiDED

i >o j'5 . * i
/ V tif/ *t r~ &>A?f £0/11^ /O \ j

\f

ACKNOWLEDGMENT OF FACILITY REPRESENTATIVE
i ,

The undersigned acknowledges that the samples described above have been collected.

NAME, TITLE AND ADDRESS OF FACILITY REPRESBKrA3IVE;
T": f

~*-^\ Signature) 7 ^Date)

DISTRIBUTION: One copy facility representative
One copy for inspector's records
Original to Regional Office
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indemnity and hotd harmlaM Federal Expraas from any
claims resulting therefrom.



APPENDIX F

FOUR MILE TARGET DISTANCE LIMIT



APPENDIX F

FOUR MILE TARGET DISTANCE LIMIT

GULFSTREAM AEROSPACE CORPORATION QUADRANGLES
SCALE 1:24000

o.
1000

CONTOUR INTERVAL 20 FEET
DOTTED LINES REPRESENT 10-FOOT CONTOURS
NATIONAL GEODETIC VERTICAL DATUM OF 1929

1 MILE
BETHANY, OKLAHOMA

1000 2000 3000 4000 5000 6000 7000 FEET

1 KILOMETER

pKLAHOMA CITY, OKLAHOMA

BETHANY, OKLAHOMA

BRITTON, OKLAHOMA

MUSTANG, OKLAHOMA
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ICF TECHNOLOGY
INCORPORATED

N

2000

SCALE 1 : 24000

FIGURE 1
SITE LOCATION MAP

GULFSTREAM AEROSPACE CORPORATION
BETHANY, OKLAHOMA

CERCLIS #OKD981518327

QUADRANGLE LOCATION

BETHANY, OK. 1986
BRITTON, OK. 1986
MUSTANG, OK. 1986
OKLAHOMA CITY, OK. 1986
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Disp. Plan frb. M jgV / A

Permit No.

EPA I.D. N(

OKLAHOMA CONTROLLED INDUSTRIAL WASTE COMPLIANCE INSPECTION
i

SITE IDENTIFICATION

A.

C.

G.

0«

H.

J.

K.

Site Name ]

£y?4K̂ Y\u
City J

Sî e Operator information

1 . Name

3. Street V

( <^,n.v*J~>' 1
Site Description

////f̂ l/ux.i#£n,t'tx- (~£AA
Type of Ownership

1. Federal 2. State

f/"l. Generator 2. Trans

()r^ /
D. State

-iVi \). r. rrf)$/$fS> !

&&.;

Ft. City !

r-AJJ- &*ir
3. County k. Municipal

sporter 3. Treatment1 4.

B. Street (or other identifier)

-2 fYT\ St*" /\V\ ) ̂JjUuQ I \rJ<5L(A(Trv\&^^'
E.Zip Code F. ̂County Name

S . Telephone Number

0̂$ ~ *?_$" v -J5"0~f7&

5. State 6. Zip Code

•-"p. Private

Storage 5. Disposal

INSPECTION INFORMATION

A. Principal Inspector Information

1. Name

3.Organization 4. Telephone No. (area code & No. )

B. Inspection Participants



c
/

DATE: yi^Jj,

y_

ASOKLAHOMA CONTROLLED iNDUSTRIAL WASTE
COMPLIANCE INSPECTION REPORT

GENERATORS CHECKLIST

Note: On multiple part questions circle those not in compliance.

Section A EPA Identification Number.

Area of
N/C 1. Does Generator have EPA ID Number. (Ryle 1.2.4

IAW 262.12 - EPA ID Number) and approved Disposal
Plan (Rule 3.1)? £^Yes No.

a. If yes, EPA ID Number Q K^f^f / JTT) I 0 fr

b. OSDH Disposal Plan Number C[ <" / fl

Section B - Hazardous Waste Determination - (Rule 3.13
IAW 262.11)

1. Does generator generate hazardous wastes) listed in
Subpart D (Rule 2.1 IAW 261.30 - 261.33,- List of
Hazardous Waste)? -_£^l_Yes No

2. Does generator generate solid waste(s) that exhibit
hazardous characteristics: (Corrosivity, ignitability,
reactivity, EP toxicity) (Rule 2.3 IAW 261.20 - 261.24 -
Characteristics of Hazardous Waste)? l/~^ Yes No

a. If yes, list wastes and quantities on (attachment.
(Include EPA Hazardous Waste Number and Oklahoma
Waste Code and provide waste name and description)

b. Does generator determine characteristios4?y testing
or by applying knowledge of processes? j6(>VK

(1) If determined by testing, did generator use test >>
methods in Part 261, Subpart 1C (or equivalent)? j X Y e s No

US PC,* cU4-~-f2s-\.YY^-(-<ir £#-^-0'k£rW>
(2) If equivalent test methods'used, attach copy of

equivalent methods used.

3. Are there any other solid wastes deemed non-hazardous
by generators? i.e. (process waste streams, collected
matter from air pollution control equipment, water
treatment sludge, etc.) _

a. If yes, did generator determine non-hazardous
characteristics by testing or knowledge of process?

Yes r No

(1) If determined by testing, didjgenerator use test
methods in Part 261, Subpart C (or equivalent)? Yes No

9- !



c c
Generator's Checklist
Page 2

Area of
N/C

(2) If equivalent test methods are used, attach
copy of equivalent methods used.

b. List wastes and quantities deemed non-hazardous
or processes from which non-hazardous wastes were
produced. (Use narrative explanations sheet).

Section C - Manifest

1. Does generator ship hazardous waste off -site? y
(Subpart B - The Manifest) \S Yes _ No

a. If no, do not fill out Section C and D.

b. If yes, identify primary off -site facility(s).
rranative explarra-ttons-sheet . e

2. Has generator shipped hazardous waste off-site since
November 19, 1980? £^_Yes _ No

3. Is generator exempted from regulation because of:

Small quantity generator (Rule 2.2 IAW 261.55 -
Special requirements) _ Yes ^^ No

or
produces non-hazardous waste at this time
(Rule 2.1 I AW 26L4 - Exclusions)? _ Yes _ _

4. If not exempted does generator use a manifest? _h__Yes _ No
(Act 1-2010)

a. If yes, is manifest form approved by O SDH? t X Y e s _ No
(Act 1-2010)

(Check completed manifests at random. Indicate how many
manifests were inspected, how many violations were noted
and the type of violation).

5. Does all the following information appear on the /
manifest(s)? (Rule 4.3.1 IAW 262.20) V Yes _ No

(Circle deficiencies)

a. Manifest document number
b. Generator's name
c. Generator's EPA ID number
d. Generator's State ID number (disposal plan number)
e. Generator's adddress
f. Generator's telephone number
g. Generator's signature
h. Date that waste was offered for shipment
i. Transporter's name
j. Transporter's EPA ID number
k. Transporter's OK ID number



Area of
N/C

c r
Generator's Checklist
Page 3

1. Transporter's telephone number.
m. Secondary transporter information (if applicable)
n. Disposal facility name
o. Disposal facility EPA ID number
p. Disposal facility address
q. Facility's telephone number
r. Alternate facility information (if any)
s. D.O.T. description of waste(s)
t. Total quantity of each hazardous waste by units of weight

or volume, and the type and number of containers as loaded
onto vehicle.

u. EPA waste code G'f applicable)
w. OK waste code

6. (a) Did generator obtain hadwritten signature and y
date of acceptance from initial transporter? L/ Yes No

(b) Who signed and dated for transporter? (Rule
Name i Y / I A )/rtca Title

\J '*'H" p

7. Does generator retain one copy of manifest signed by
generator and transporter? (Rule 3.9) IX" Yes No

8. Do returned copies of manifest include facility owner/ ^s*
operator signature and date of acceptance?(Rule 3.10) _^__Yes No

9. If copy of manifest from facility was not returned within
45 days, did generator file an exception report?
(Rule 3.10 et.seq.) \"" Yes No

(a) If yes, did it contain the following information

1) Legible copy of manifest -^^ Yes No

AND

2) Cover letter explaining generator efforts to ^ •
locate waste. Yes No

10. Does (will) generator retain both copies of manifest
for 3 years? (Rule 1.3.1.5.1) k_Yes No

Section D Pre-Transport Requirements
(THESE REQUIREMENTS APPLY ONLY TO CONTAINERS
THAT ARE BEING OFFERED FOR SHIPMENT OFF-SITE)

1. Does generator package waste? V Yes No

If no, skip the rest of Section D
If yes, complete the following questions

2. Does generator package waste in accordance with 49
CFR 173, 178, and 179? (DOT requirementsKRule 3.16(a)
I AW 262.30 - Packaging) iX Yes No



Area of
N/C

c
Generator's Checklist
Page 4

Manifest Document Number

3. Inspect containers to be shipped. (Rule 3.16(a))

a. Are containers to be shipped leaking or corroding
or bulging? Yes IX No

b. Use narrative explanations sheet to describe
containers and condition.

c. Is there evidence of heat generation from s
incompatible wates in the containers? Yes _JX_No

4. Does the generator follow DOT labeling requirements
before transport in accordance with 49 CFR 172?
(Rule 3.16(c) IAW 262.31 labeling) \/Lf^ (j^ lX Yes No

5. Does the generator mark each package before transport
in accordance with 49 CFR 172? (Rule 3.16(c) I AW s
262.32 -Marking) fX Yes No

J Is each container of 110 gallons or less marked with
the following label before transport? (Ru'le 3.16(c) y
IAW 262.32 - Marking)/-^ ̂  , Yes lX No

Label saying: HAZARDOUS WASTE - Federal Law
Prohibits Improper Disposal. If found, contact the
nearest police or public safety authority or the U.S.
Environmental Protection Agency

Generator's Name and Address

7. If there are any vechicles present on site loading or
unloading hazardous waste, inspect for presence of
placards. Note this instance on narrativje explanation
sheet. (Rule 3.16(d) IAW 262.33)

SECTION E - Accumulation Time
(Rule 3.17 and 3.18 IAW 262.34 - Accumulation Time)

1. Is facility a permitted storage facility or does the
facility have interim status? Yes V^ No

2. If no:

a. '• Is hazardous waste shipped off-site within 90 days Yes _JX_No

b. Are containers used to store waste? lX Yes No

. UV'Is the beginning date of accumulation time
clearly indicated ? (Rule-artib) Yes X No

it? b



Area of
N/C

/'

c
Generator's Checklist
Page 5

"c. (1) ) Does generator inspect -containers for leakage
or corrosion? (Rule 3.16(a) I AW 265.174 -
Inspections) r^--*^ /Jroducf rj/UtK>

d. (1)

(2)

Does generator handle ignitable or reactive
waste?

If yes, does generator locate containers
holding ignitable or reactive waste at least
15 meters (50 feet) inside facility's property
line? (Rule 3.16(a) IAW 265.176 - Special
Requirements for Ignitable or Reactive Wastes)

3. Describe storage area,

/NOTE: If generator accumulates waste on-site for
fill out Generator Only Supplemental Checklist y

otos oftd-nar-rative

^^0-44- •
Section F-Recordkeeping 'and Records

1. Is generator keeping the following reports? (Rule
1.2.1.5.1 & 3.12 IAW 262.41 - RecorkeepingXNote:
the following must be kept for a minimum of three (3)
years.)

a. Manifests and signed copies from designated
facilities?

b. Quarterly Reports (Rule 3.12, 3.7)

c. Exception Reports (Rule 3.10)

d. Test results where applicable.

e. Biennial Reports for each odd number year
(Rule 3. 1 2)

2. Where are records kept (at facility or elsewhere)?

3. Who is in charge of keeping the records?

Name n-/>/,//, I L_j . /$\/AA*A. Title

Yes

Yes

/
Y Yes

./
yX Yes

tX^Yes

Yes

y
IX yes

Section G. - Special Condition

1. Has generator received from or transported to a foreign
source any hazardous waste? (Rule 3.11 IAW 262.50 -
International Shipments)

No

No

No

No

No

No

No

Yes No
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Generator's Checklist
Page 6

If yes,

a. Has he filed a notice with the Director

b. Is this waste manifested and signed by
Foreign Consignee?

c. If generator transported wastes out of the
country has he received confirmation of
delivered shipment?

_Yes ___No

Yes No

Yes No
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CONTROLLED INDUSTRIAL WASTE
GENERATOR'S LISTING

This is a listing of all Controlled Industrial Wastes reported to the
Oklahoma State Department of Health, Industrial Waste Division as being
generated and disposed of by the Business/Plant named below, as of the
date specified. This is not a permit and does not constitute
authorization of any particular disposal practice, method, or site.

Disposal Plan Number: 55109 amending plan approved: April 17, 1990

has been assigned, as of: December 18, 1990, EPA ID -.OKT410010821

Business/Plant Name: GULFSTREAM AEROSPACE

Mailing Address: ; P.O. BOX 22500; OKLAHOMA CITY, OK 73123

Plant Address/Location: 7400 NW 50TH; BETHANY, OK 73123

Person in Charge of Facility: BILL M. HUMES

Facility Contact: BILL CLEMENTS

Phone No. 405-789-5000

STATE FEDERAL CHARACTERISTIC DESCRIPTION
WASTE WASTE
CODE CODE

020111 CORROSIVE ACID AND SLUDGE

020102 CORROSIVE CHROMIC ACID

654103 SENSITIZER DRIED PAINT WASTE

104110 F005 FLAMMABLE MEK

104611 FLAMMABLE STODDARD SOLVENT

164621 TOXIC TRICHLOROTHYLENE

TRANS-
PORTER

2004
2010
3411

2004
2010
3411

2004
2010
3411

2004
2010
3411

2004
2010
3411

2004
2010
3411

RECEIVING
FACILITY

SD47002

SD47002

SD47002

RR47001
RR72001
RR83017

RR47001
RR72001
RR83017

SD47002
RR72001
RR83017



654100 SENSITIZER PAINT WASTE SOLID 2004
3074
2010
3411

104110 FLAMMABLE PAINT SOLVENT WASTE 2004
3074
2010
3411

604110 FLAMMABLE LAB PACK -FLAMMABLE 2004
2010
3411

F019 .CHROME & CAKE 3074
2010
3411

F002 TRICHLORETHANE 3074
2010
3411

D007 PAINT BOOTH SLUDGE 2004
D008 2010

3411

SD47002
RR73001
RR83017

RR47001
RR73001
RR83017

SD47002

TX83100

RR73001

IW73035
RR83017

COMMENTS:

STATE REMARKS:
WASTE
CODE

104110 RECYCLE
104611 RECYCLE
104110 PAINT SOLVENT RECYCLED

CHROME AND CAKE RECYCLED
TRICHLORETHANE RECYCLED

12 waste streams for Disposal'-Plan Number: 55109
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Gulfstream Aerospace Corporation

Commander Division
Internal Letter

TO) tName. Organization, Internal Address)

• FILE

Date; . June 2, 1986

No: .

FROM; (Name. Organization, Internal Address. Phone}

• BARBARA MARRS

chemical Spill

On Thursday, May 22, 1986 at approximately 12:50 p.m.
Joe Reeves, Sr. Materials/Process Engineer, contacted me
to come out behind the Fabrication are_a because we haol
a chemical spill of Chromic Acid mixed with 30 gallons'
j3f_ Hydrofluoric Acidfi Roger Patterson and L.D. Bishop
were moving the 500~gallon acid tank out of the process
area so it could be pumped ou^ The forks on the fork
lift did not fit into the runners designed on the tank
which caused the tank to jar and the plastic line on the
bottom of the tank broke away causing the contents to spill,
L.D. Bishop advised Roger to raise the tank and move it
towards the dirt road by the west side of the Maintenance
building. John Jones was notified and met L.D. & Roger
at the dirt road and plugged the hole in the tank.
Approximately 200-250 gallons of acid was lost by the timeAp
jth leak was plugged'/ See attached map for route of acid
spill.

After Joe Reeves and I reached the Maintenance Building,
Maintenance was using a sump pump to empty the remaining
acid into the storage tank. A dam was built to stop the
run-off and 3*5 bags of sodium bicarbonate was put on the
spill.

At 1:00 p.m. I tried to call the Safety Department in Savannah.
Bobby Tucker was in flight back to Savannah from OKC; Jim
Johnson was in Long Beach; Larry Miles was gone and the
secretary was going to find someone to call me back. Approx-
imately 10 minutes later, Steve Hudson called me. He said
he didn't know what to do but he would try to get hold
of Jim Johnson at Long Beach. Approximately 20 minutes
later Steve called me back and said Jim had already left
Long Beach for the airport. He stated he didn't know what
to do other than dig up the asphalt and concrete. I told
him I would check further before doing that. I then called
for Curt Hall at U.S. Pollution Control. He was not in
and I talked with another gentleman there who informed
me they don't handle emergency spills. I asked if he knew
anyone else who could give me some information and he did
not.
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Finally, about 3:00 p.m. Joe Reeves reached the McKesson .
Chemical Company and we were told to put lime on all the
areas involved to neutralize it and then flush through
sewer lines. We located some slate lime at Dolese Company
and Maintenance went to pick it up. Maintenance spread^*
800 Ibs. of lime over the areas involved ̂

Friday morning, May 23, Jim Johnson called me from Savannah.
He went over all the information and then asked that we
measure the area involved. Sherman Dobbs, Aubrey Weeks
and myself went out and measured all of the area involved
and then I took a map and drew the areas and the measurements
and rapifaxed it to Bobby Tucker.

At 1:00 p.m. Sherman Dobbs and I made a conference call
to Bobby Tucker and Jim Johnson. After much conversation
it was decided that we should take samples from Sites A,B,C,
& D before digging and then dig about 6" and take another
sample. We would mail the samples to Jim Johnson so he
could do chrome testing. The dirt that we scraped__ofj:
was put into 3 dumpsters and locked up in a facility building
next to the barrell house.. It was also decided that EPA
would be notified of the spill and Jim Johnson called them.

Tuesday afternoon, Lynn Doty and an assistant came out
from EPA and looked at the areas and took their own samples.
We had rain over the weekend when they took their samples
and we are waiting to get their results so we know how
to dispose of dirt.

Jim Johnson called me Friday afternoon, May 30 with the
results of his tests:

Site A - Before: 1,466 ppm* After: 310 ppm
B - Before: 280 ppm After: 31 ppm
C - Before: 824 ppm After: 307 ppm
D - Before: 1,584 ppm After: 9.6 ppm

*ppm = parts per million

We should get the state's test results the end of this
week and then we can dispose of the dirt and know what,
if any, other actions will be necessary.
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Conclusions:

1) Maintenance is working on forks to be adjusted to fit
into the runners on the acid tank.

2) Jim Johnson is writing an Emergency Procedure for us
to follow in case of any future chemical spills.

3) Savannah is sending us a list of chemicals that we
should have on hand to neutralize Chromic Acid and
other chemicals that we have on plant site.

4) 1,000 Ibs. of Sodium Bicarbonate is being ordered and
also some lime.

Barbara J.'Marrs
Supervisor-Industrial Relations

BJM/kf

cc: Bill Humes
Bill Ziegler
Sherm Dobbs
Joe Reeves
Bobby Tucker - Savannah
Jim Johnson - Savannah



L.D. Bishop was intructed by memo to pump out a 500 gallon tank (approximately)
which contains chromic acid and hydrofluric acid from the process area.
While the tank was full, it was removed by hand from the process area
to the south side of the hangar outside. The hangar doors were left
85 to 90% closed. Roger Patterson picked up the tank with the Cater-
pillar fork lift. The forks were approximately 2i' apart when the
tank was raised because the forks do not fit into the runners designed
on the tank for being lifted. The fork caught a small piece of steel
on the bottom of the tank which caused the tank to jar, causing the
plastic line on the bottom of the tank to break away from the tank
allowing the contents to spill. L.D. then requested Roger to raise
the tank further and head for the dirt road by the west side of the
maintenance building. By this time, John Jones had been notified
and met Roger and L.D. at the dirt road, at which time John had put on
proper safety clothing and plugged the hole in the tank with a rag and
wooden peg. L.D. then used a sump pump to empty the remaining amount
of acid in the tank to a storage tank. Approximately 250 gallons of
acid was lost enroute to the dirt road and by the time the tank was
plugged.
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SAMPLE •:UMB£=i 133407 00000

CATS COLLECTED 05/27/86

DATE RECEIVED 05'/28/S6

2ATE COMPLETED 06/ 18/86

STATION

:CLLECTEOBY LYNN DOTY R E C c i V Z D

J UN 2 ' J

OKLAHOMA STATE DEPARTMENT c- HEAL

3TATE WATER QUALITY LABORATORY

WATER ANALYSIS P.EFORT

DWAIN FARLEYt CHIEF
WASTE MANAGEMENT SERVICE »"̂ .
OSDH ROOM 803
OKLAHOMA C I T Y * OK 73152

GENERAL PROJECTS

:LUORIOE IN SEDI ME NT I 29.30 MG/KG PH (LAS)
VRSENI C IN SEDIMENT i< 3.00 MG/KG

1ADMIUM IN SEDIMENT

| BARIUM IN SEDIMENT
;<̂ TP TCX CHROMI'DM"

JJ..-.6Q STD UM
52.00 MG/KG
26300

IHROMIUM IN SEDIMENT i 1281.00 MG/KG LEAD IN SEDIMENT 156.00 M G 7 r f G
:P TOX LEAD 45 UG/L MERCURY IN SEDIMENT
IE LE NIUM IN SEP I ME NT. 4.63 MG/KG SILVER IN SEDIMENT

0.05 MG/KG
0.35 MG/KG

REMARK ^EXPLANATIONS

< LESS THAN DETECTION LIMI T__

! 3EE REVERSE SICE FOR WATER QUALITY REPORT SIGNIFICANCE

:-.-«.CE GULFSTREAM AEROSPACE SURFACE
::ca-M W A S T E MGMT SER (GENERAL PROJ )
;-JNTY OKLAHOMA

OKLAHOMA CITY

LEGAL
/ t

--vo'.£=3 CHROMIC AND HYDROFLUORIC ACIDS WERE SPILLED ON GROUND AND
—-,r/,£N-5 NEUTRALIZED WITH SLATE LIME

- \ A L Y S - S

COPY



iMPLE NUMBER 133406

: \TEGOLLECTca 05/27/86
:-ATE RECEIVED 05/28/86
:ATE COMPLETED 06/ 18/86

; "ATION
•CL'-ECTEO BY LYNN DOTY

00000

R E C £ i V : D

OKLAHOMA STATE DEPARTMENT OF HEALTH

STATE V/ATER QUALITY LABORATORY

WATER AMALYSIS REPORT

DWAIN FARLEYt CHIEF
WASTE MANAGEMENT SERVICE "̂
OSDH ROOM 803 ,
OKLAHOMA CITY OK 73152

„
''* * ' 0;Ca

COPY
1

,0v

GENERAL PROJECTS
CONCENTRATION IN SAMPLE

•?>•'<: * ,-'.': PABAMBnr̂ :i;-;:-,.';;v.l .Vi^.^UA.^5 .; vAEu&t'.;»*i|H»i>- •_.,',- i*M=fs?;r«.Jf;

-UORIDE IN SEDIMENT 1 ; 110.00 MG/KG
5SENIC IN SEDIMENT i ! 11.87 MG/KG
\DMIUM IN SEDIMENT i 9.05 MG/KG
iH£LM I UM_LCL_SE D I ME NT ! i 641.60 MG/KG
1 TOX LEAD .; 1 1 9 7 0 ^TCT r̂*,
ICENIUM IN SEDIMENT ! , 5.50 MG/KG

: 1

' ; i

i ' :

! : !

' i ! i XT-
: ! '-'' '

1 • 1 !
i yb'. i i

: i
i i !

l

! i i
; I
i i

< • \
i ' !

! i

i : i
i

: 1

! SEE REVERSE SIDE FOR WATE?
= CE GULFSTREAM AEROSPACE SURFACE
,jqAM WASTE MGMT SER (GENERAL PROJ)
.JTY OKLAHOMA

l ~'~- * •

' 4 , - .•' : :IC T 3 .'.!

£••.'-',$•=: V-^K : PARAMETER'.: . • . ;, . /MV.. (<WHi(^ '̂v«tl̂ ^A»ĵ î: UtN,T (̂j|f <•

PH (LAB) 11.10 STD UNIT
BARIUM IN SEDIMENT ! , A7.75 MG/KG
EP TOX CHROMIUM 911 UG/L
LEAD IN SEDIMENT i 4850.00 MG/KG
MERCURY IN SEDIMENT < 0.05 MG/KG
SILVER IN SEDIMENT ,< 0.35 MG/KG

! j

l
i
! i
i : :

S r- * , - , . / / ' ! ! !
/ O,^ * J/ / i

_ L \ '• '

b J>. O fta/ I

<7* '' ! :

•

' - i
'

'

i I

1 !

L REMARK CODE EXPLANATION^

1
j

< LESS THAN DETECTION LIMIT

* QUALITY REPORT SIGNIFICANCE j

CITY OKLAHOMA CITY

MPLER-S CHROMIC ANC HYDROFLUORIC ACIDS WERE SPILLED ON GROUND AND
•/•VENTS NEUTRALIZED WITH SLATE LIME, SAMPLE I

-.ALvsrs i
3 .ACL

REGUISITICMER COPY
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Area of
N/C

GENERATOR ONLY SUPPLEMENTAL CHECKLI5'

Use these pages for GeneratprsjiiMch accumulate at le
xCTT) Tanks; orof waste in Containers

and Do Not Store Over 9P-&ays- (Required by Rule 3.16)

Personnel Training
J^-\

M.) Does the owner/operator have a personnel training program
^— thai includes wheje applicable: (IAW 265.16 - Personnel TrainiTraining)

a) Procedures for using, inspecting, repairing, and
replacing facility emergency equipment.

b) Key parameters for automatic waste feed cut-off
systems.

c) Procedures for using communications or alarm systems.

d) Responses to fires or explosions.

e) Responses to groundwater contamination incidents.

f) Shutdown of operations.

Is the training program directed by a person trained in
hazardous waste management procedures?
(IAW 265.16 - Personnel Training)

Does the owner/operator maintain Personnel Training records
at the facility? (IAW 265.16—Personnel Training)

a) If yes, do they include:

1. Job title for each position related to controlled
industrial waste management and the name of each
employee filling a position?

2. Written job description for each job title including
the requisite skill, education or other equivalent
education and duties of personnel assigned to each
position?

3. Description of type and amount of both introductory
and continuing training that will be given to each
person filling a position.

^. Records that document that the required training
has been given to or completed by facility
personnel?

- 1-

-Yes

_Yes

_Yes

Yes

Yes

Yes

AlrV

es

Yes

Yes

_No

_No

_No

_No

_No

No

No

No

No

No

CV-v



Area of
N/C

(by Do personnel take part in an annual review of the training Y s ..
required?

Section B - Preparedness and Prevention

ul Is there evidence of fire, explosion or contamination
of the environment? (IAW 265.31 -Maintenance and ^ Y
operation of facility) -* -̂—

If yes, use narrative explanations sheet to explain.

2. Is the facility equipped with (IAW 265.32 - Required equipment)

a) Internal communications or alarm system capable of
providing immediate emergency instruction to facility \J/'Y No
personnel? (Voice or signal) +*——

b) Telephone or two-way radio (that is immediately available
at the scene of operations) to call emergency response \/v No
personnel? —*——

c) Portable fire extinguishers, fire control equipment, spill /Yes NO
control equipment and decontamination equipment? \r'

(1) Is this equipment tested to assure its proper /
operation? (IAW 265.33 - Testing and maintenance ^/ Yes MO
of equipment)

d) Water of adequate volume for hoses, sprinklers or water
spray system?

1. Describe source of water /ViSi'Tv'

2. Indicate flow rate and/or pressure anqMstorage
capacity if applicable. //JPG.I
^~ ' /W f1^> 310 /r?^ -/7/

0 (73. Is there sufficient aisle space to allow unobstructed
movement of personnel and equipment? (e.g. adequate
aisle space in between barrels to check for leakage, corrosion
and proper labeling, etc.) (265.35 - Required aisle space) U/ Yes No

Has the owner/operator made arrangements with the local
authorities to familiarize them with characteristics of the
facility? (Layout of facility, properties of hazardous waste
handled and associated hazards, places where facili ty personnel
would normally be working, entrances to roads inside facility,
posible evacuation routes) (IAW 265.37 - Arrangements with local Y .^ .,
authorities) IfOxi'V O>o.;-H--(rv V\e^\ -Vo £\u-*- A ""

If no, has the owner/operator attempted to make such ^
arrangements? ^ v ' ' ' ' ~ ' L^ Yes No
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Area of
N/C

5. In the case that more than one pplice or fire
department might respond, is there a designated
primary authority? (IAW 265.37 -Arrangements with -̂"Y No
local authorities) *

a) If yes, indicate primary authority \jj\U^s-t-£jjria<tf\ 4^ Q^H .

b) Is the fire department a city or volunteer
fire department? fa'jk

6. Does the owner/operator have phone numbefs of and
agreements with State emergency response teams,
emergency response contractors and equipment
suppliers? (IAW 265.37 - Arrangements with
local authorities)

Are they readily available to the emergency coordinator?

7. Has the owner/operator arranged to familiarize local
hospitals with the properties of hazardous waste
handled and types of injuries that could result from • x' Y N
fires, explosions, or releases at the facility? —— es

If no, has the owner/operator attempted to do this? t̂ -*£— es

8. If the State, or local authorities decline to enter
into the above referenced agreements, has this
situation been entered in the operating record? T- c^ Y .jo
(IAW 265.37 -Arrangements with local authorities) *"

Section C - Contingency Plan and Emergency Procedures

1. Does the facility have a contingency plan? (IAW 265.51 - iX^es No
Purpose and implementation of Contingency Plan) —*-—

Noa) If yes, is it maintained at the facility? lX Yes
(IAW 265.53 -Copies of Contingency Plan) ——

2. Is the contingency plan a revised SPCC Plan?
(IAW 265.52 - Content of Contingency Plan)) Yes

3. Does the contingency- plan contain the following
information: (IAW 265.52^) Content of_ . _. -
Contingency Plan;

a) A description of the actions to be taken by
facili ty personnel in the event of fire, explosion, "'"Yes No
or release of controlled industrial waste? -^—

b) A description of the arrangements with local . / Y NQ
authorities? ^



Area of
N/C

Yes I/ No

. A list of names, addresses, and-phone numbers (office
and home) of all persons qualified to act as
emergency coordinator?

d) A list of all emergency equipment including 1) the
location of each item 2) a physical description of

reacFTTfenTon the list and 3) an outline of each
itenVs capabilities? nvuftA^

e) An evacuation plan where there is a possibility that
evacuation could be necessary including

1) signals to begin evacuation
evacuation routes
alternate evacuation routes

4. Is there an emergency coordinator on site or within ^
short driving distance of the plant at all times? ix^Y
(IAW 265.55 - Emergency Coordinator) ^

5. Has the facility supplied all local authorities and
State response teams with a copy of the contingency Y
plan? (IAW 265.53 - Copies of Contingency Plan)

6. Has the contingency plan ever been implemented? l^
(IAW 265.56- Emergency Procedures)

a) If yes, was a written report submitted to the Director A> Y .,
within 15 days after the incident? -^— es

- 4 -



7

^a^cL-C^SA^l^^^cid J^&3_LAjL&
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CONTAINERS STORAGE CHECKLIST
(Rule 7.1.6-& 7.8)

1. Does the facility store hazardous waste in containers?
(I AW 265.170) (Includes hoppers and gondolas)

If no, do not complete this form.

2. Are the containers in good condition?
(check for leaks, corrosion, bulges, etc.)

3. If a container is found to be leaking, does the
operator transfer the hazardous waste from the
leaking container? (IAW 265.171)

4. Is the waste compatible with the containers and/or
its liner? (IAW 265.172)

If no, explain in narrative.

5. Are the stored containers closed?

If no, explain in narrative.

6. Are containers holding hazardous waste opened,
handled, or stored in such a manner as to cause
the container to rupture or leak? (I AW 265.173)

If yes, explain in narrative.

Are areas where containers are stored inspected at least
weekly looking for container leaks and for deterioration
caused by corrosion or other factors? (IAW 265.173)

8. Are containers holding ignitible or reactive wastes
located at least 15 meters (150 feet) from the facility
property line? (IAW 265.176)

9. Are incompatible wastes stored in the same containers or
placed in an unwashed container that previously contained
an incompatible waste or material? (IAW 265.177)

If yes, explain in narrative.

10. Are containers holding incompatible wastes kept apart by
physical barrier or sufficient distance? (IAW 265.177)

If no, explain in narrative.

Yes

I/Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

NO





FACILITY

DATE:

TANKS CHECKLIST
(Rule 7.9 & 7.1.6.)

Area of
N/C

NOTE: If multiple tanks exist, list each tank and specify compliance
or non-compliance. Complete an individual checklist for each
tank not in compliance and collective checklist for those
in compliance.

1.

3.

Are there any tanks which are not being used which the facility
no longer plans to use?

a. If yes, has all hazardous waste and hazardous waste residue
been removed from these tanks, discharge control equipment,
and discharge confinement structures?

YES

2. Are tanks presently used to treat o/^store)waste? _UXYES

a. If no, do not complete rest of form.
b. If yes, check tanks.

Is there evidence that wastes placed in the tank are incompatible
with the tank or liner? (IAW 265.192)

NOTE: Any evidence of ruptures, leaks or corrosion. (Use
narrative explanations sheet.)

Are there any uncovered tanks? (IAW 265.192)

a. If no, do not complete 4b. -e.
b. If yes, do they have 2 feet (60cm) freeboard?

OR

c. A containment structure? (e.g. dike or trench)

OR

d. A drainage control system?

OR

e. A diversion structure? (e.g. standby tank)
(NOTE: The structure in c, d or e must have a capacity
that equals or exceeds the colume of the to 2 feet (60 cm)
of the tank.

YES

YES

YES

YES

YES

YES

If the answers to
narrative sheets.

-e. are "no", explain current conditions using

NO

_NO

NO

NO

_NO

NO

_NO

_NO

NO

-/I-



Area of
N/C

5. Are any of the tanks continous feed? (IAW 265.192)

a. If yes, is it equipped with a means to stop inflow (e.g.
waste feed cutoff or by-pass to a stand-by tank)?

Waste Analysis

6. Is the tank used to store one waste exclusively?^ .
(Use narrative explanations sheet).^it^ ^^icco/u^*-^

1. Are waste analyses ana traiitests conducted on
these wastes

OR

Does the owner/operator have written documented
information on similar treatment of similar wastes
under similar operating conditions? ^

2. Is this information retained in the operating
record?

Inspections (Note: This section does not exclude underground tanks)

7. Does the owner/operator inspect the following at least
daily, where present? (I AW 265.194)

(Indicate which items are present in 7 and 8.)

a. Discharge control equipment (e.g. waste feed cut-off, by
pass and/or drainage systems)?

b. Monitoring equipment (e.g. pressure and temperature
gages)?

c. Level of waste in each uncovered tank?

Does the owner/operator inspect the following at least
weekly? (IAW 265.194) it OCt

9.

a. Construction materials of tanks for corrosion or leaks?
b. Construction materials of and area surrounding discharge

confinement structures for erosion or signs of leakage?

What is the procedure for assessing the condition of the tank(s)?
Explain in narrative, (e.g. How does the procedure allow for
detection of cracks, leaks or corrosion or procedures for emptying
the tank to allow entrance, etc.)

YES I/ NO

NO

_YES if NO

_YES J^^NO

YES
s

_L/_NO

YES NO

YES

YES

YES

NO

NO

NO

0

-12-

J.
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11.

12.

Does the facility have a closure plan? (IAW 265.197)

Does the plan address the closure of each tank?
If no, explain in narrative.

b. Is the plan maintained at the facility

Are ignitable or reactive wastes placed in tanks?
(IAW 265.198)

YES NO

/
\/ YES

YES

a.

OR

b.

If yes, are they treated, rendered or mixed before or
immediately after placement in the tank so it no
longer meets the definition of ignitable or reactive?

Is the waste protected from sources of ignition or
reaction?

, */

^ v Y
ES

U/_YES

1.

2.

OR

If yes, use narrative explanations sheet to describe
separation and confinement procedures. L ^0\

If no, use narrative explanations sheet to describe
sources of ignition or reaction

c. Is the tank used solely for emergencies?

Has the facility ever placed incompatible wastes in the
tank? (IAW 265.199)

YES

YES

a. If yes, what were the results. (Use narrative explanations
sheet). (Look for signs of mixing of incompatible wastes,
e.g. fire, toxic mist, heat generation, bulging containers,
etc.

13. If a waste is to be placed in a tank that previously held an
imcompatible waste, was that tank washed? (IAW 265.199)

a. If Yes, describe washing procedures (Use narrative explanation
sheet).

b. Describe how it is possible for incompatible wastes to be
placed in the same tank. (Use narrative explanations sheet.)

YES

NO

NO

NO

NO

NO

NO

-13-
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(7 DATE:

OKLAHOMA CONTROLLED INDUSTRIAL WASTE COMPLIANCE

INSPECTION REPORT - FACILITIES CHECKLIST

Area of
N/C Section A - General Facility Standards

_ 1. Does facility have EPA Identification No. and OSDH Site No? _ YES Ls^~ NO
(Rule 7.1.6 IAW 40 CFR, 265.11)

_ A. If yes, OSDH Site No. _______

EPAI.D.

If no, explain Twx) fp . ey -K , Y\frfl \\t^ ^^ /£/WA£&TC c
A-t it<j4/r^ & 'AT.e ^r^tS

2. Has facility received hazardous waste from a foreign source? _ YES l^" NO
(Rule 7.1.6.IAW 40 CFR 265.12)

A. If yes, has he filed a notice with the Director? ft YES _ NO

3. Does owner/operator control precipation, run on and runoff that is or
may become contaminated with industrial waste? /x^YES _ NO
(Rule 7.2.2)

A. Explain

B. Is a containment structure used?^4^S"'«>r\£,<l '^<" /^S-S^/v^rs Q.^ YES _ NO

1. Is the structure capable of retaining precipitation and
runoff generated by 24 hr., hundred year storm plus a minimum
of two (2) feet of freeboard. (Rule 7.2.2.2) YES NO

4. Is all material handling conducted with in dikes, retention walls
or other features to control all spills? Explain. (\j~£__YES _ NO
(Rule 7.2.3)

A. Will the system contain the larger of

i. Volume of largest truck or rail cars loaded or unloaded

or

ii. 2096 maximum total volume of all trucks and rail cars being loaded or
unloaded at one time
plus
Precipitation and runoff generated by the 24Hr/50 year storm
plus
a minimum 12 in. of freeboard



c.
Area of
N/C

5. Are all contained liquids handled as a controlled industrial
waste? (Rule 7.2.3.1) , - « .
Explain JS A/v/v./X /iH^nlt- . iV^fe*vy£V ^Tc /?^~ ' ^ - T ^ — •fl

Waste Analysis

6. Does facility maintain a copy of the waste analysis plan at the
facility (Rule 7.1.6, IAW 40 CFR 265.13)

A. If yes, does it include

1. Parameters for which each waste will be analyzed?

2. Test methods used to test for these parameters?

3. Sampling method used to obtain sample?

4. Frequency with which the initial analyses will
be reviewed or repeated?
(For facilities receiving waste from off-site)

5. Waste analyses that generators have agreed to supply?
(For facilities receiving waste from off-site)

6. Procedures which are used to inspect and analyze
each movement of hazardous waste including:

a. Procedures to be used to determine the identity of
each movement of waste?

b. Sampling method to be used to obtain representative
sample of the waste to be identified?

7. Does the facility provide adequate security through:
(Rule 7.3.1)

A. Fence around facility? (Rule 7.3.1)

B. Locked entrance? (Rule 7.3.1)

C. Warning sign? (Rule 7.4.1)

General Inspection Requirements

(&J A. Does the owner/operator maintain a written schedule for
inspecting: (Rule 7.1.6 IAW 265.15 - General Inspection
Requirements)

1. Monitoring equipment? (If applicable)

- 2-

YES

YES

YES

YES

NO

NO

A-

*
\

;ft
YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

f YES NO
/

NO

NO

NO

NO



Area of
N/C

2. Safety and emergency equipment?

3. Security devices?

4. Operating and structural equipment (if applicable) j

5. Does the schedule or plan identify the types of
problems to be looked for during inspection?

a. Malfunction or deterioration (e.g. inoperative
sump pump, leaking fitting, eroding dike,
corroded piper or tanks, etc.)

b. Operator error

c. Discharges (e.g. leaks from valves or pipes
joint breaks, etc.)

B. Is a written schedule for these inspections maintained
at the facility?

1. Are these inspections conducted?

a. Is a record of these inspections maintained
in the inspection log?

^ (9,' Does the owner/operator have an inspection log?
(Rule 7.1.6 IAW 265.15 - General Inspection Requirements)

A. If yes, does it include:

1. Date and time of inspection?

2. Name of inspector?

3. Notation of observations?

4. Date -and nature of repairs or remedial action?

B. Are there any malfunctions or other deficiencies noted in
the inspection log that remain uncorrected? (Use narri-
tive explanation sheet).

C. Are records of the inspection log maintained at the
facility for three (3) years?

Personnel Training ^2cz etcK/Vc^/> <^r>- <-£; C^^-C^^"^
- ',"/ <J*-* \./

Qj. Does the owner/operator maintain Personnel Training Records
" at the facility? (Rule 7.1.6 IAW 40 CFR 265.16)

How long are they kept?

YES

:YES

YES

YES

_NO

_NO

NO

_YES

_YES

_YES

_YES

_YES

_YES

YES lX NO

_YES

_YES

_YES

YES

NO

_NO

_NO

_NO

_NO

NO

NO

NO

A. If yes, do they include:

n



c c
Area of
N/C

1. Job title and written job description of each
position?

2. Description of type and amount of training?

3. Records of training given to facility personnel?

4. Is training reviewed annually?

Requirements for Ignitable, Reactive or Incompatible Waste

11. Does facility handle ignitable or reactive wastes?
(Rule 7.1.6 IAW 40 CFR 265.17)

A. If yes, is waste separated and confined from sources of
ignition or reaction, (open flames, smoking, cutting
and welding, hot surfaces, frictional heat) sparks
(static, electrical or mechanical), spontaneous ignition
(e.g. f rom heat producing chemical reactions) and radiant
heat?

1. If yes, uoo narrqtivo explanations sheet to-describe
separation and confinement procedures^

12

2. If no, use narrative explanaiiofi sheet to describe
sources of ignition or reaction.

B. Are smoking and open flame confined to specifically
designated locations?

C. Are "No Smoking" signs posted in hazardous areas?

Check Containers
(Rule 7.8 & 7.1.6, IAW 40 CFR 265.17)

A. Are containers leaking or corroding?

3. Is there evidence of heat generation from incompatible
wastes?

Section B - Preparedness and Prevention

Is there evidence of fire, explosion or contamination of the
environment? (Rule 7.1.6 IAW 40 CFR 265.31)

If yes, use narrative explanations sheet to explain..'
Is the facil i ty equipped with: 5
(Rule 7.1.6 IA\V 40 CFR 265.32)

A. Internal communication or alarm system?

(1) Is it easily accessible in case of emergency?

2.

Y^

YE

YE

Y^

S NO

S

S

NO

NO

$ NO

NO

YES NO

YES _NO

NO

_YES _J^NO

YES \s^ NO

YES

1

^ YES

,/ YES NO

,9



Area of
N/C

r r

B. Telephone or two-way radio to call emergency response
personnel? ' £*—YES NO

C. Portable fire extinguishers, fire control equipment,
spill control equipment and decontamination equipment? .--YES NO

(1) Is this equipment tested to assure its proper
operation? ^x^YES NO

D. Water of adequate volume for hoses, sprinklers or
water spray system? _ i/^ YES NO

(1) Describe source of water

3. Is there sufficient aisle space to allowsiinobstructed movement of
personnel and equipment? (Rule 7.1.6, IAW 40 CFR 265.35) L-^ES NO

/ j^T —^l^
\ - l. -'''/

\/ 4. Has the owner/operator made arrangements with the local authorities to
familiarize them with characteristics of the facility? (layout of facility,
properties of hazardous waste handled and associated hazards, places where
facility personnel would normally be working, entrances to roads inside
facility, possible evacuation routes), i , ~ . . n>^\-.
(Rule 7.1.6 IAW 40 CFR 265.37) ^W<i 1* lA^-^ c^7f^7 YES

5. In the case that more than one police and fire department might
respond, is there a designated primary authority? jx^YES NO
(Rule 7.1.6, IAW 40 CFR 265.37)

a. If yes, list primary authority-^,-.,. - /Aj,/£-/ \

6. Does the owner/operator have phone numbers of, and agreements
with, State emergency response teams, emergency response
contractors and equipment suppliers? t—" YES NO
(Rule 7.1.6, IAW 40 CFR 26.537)

Are they readily available to emergency coordinator? k-^YES _ NO

7. Has the owner/operator arranged to familiarize local hospitals
with the properties of hazardous waste handled and types
of injuries that could result f rom fires, explosions, or releases ^"
at the facility? ^ YES _ NO
(Rule 7.1.6, IAW 40 CFR 26.537)

Section C - Contingency Plan and Emergency Procedures
' ' '

1. Is a contingency plan maintained at the facility? '"' YES _ NO
(Rule 7.1.6, IAW 40 CFR 265.51 <5c 53)
A. 1. If yes, is it a revised SPCC Plan? _ YES

(Rule 7.1.6, IAW 40 CFR 265.52)



Area of
N/C

2. Actions to be taken in response to emergencies?

3. Description of arrangements with police, fire and
hospital officials?

4. List of names, addresses, phone numbers of persons
qualified to act as emergency coordinator?

5. List of all emergency equipment at the facility?

6. Evacuation plan for facility personnel?

2. Is there a emergency coordinator on site, or within short
driving distance, at all times?
(Rule 7.1.6, IAW 40 CFR 265.55)

Section D - Manifest System, Recordkeeping and Reporting

1. Does facility receive waste from off-site?
(Rule 1.3.1.6)

A. If yes, does the owner/operator retain copies of all
manifests?

(1) Are the manifests signed and dated and returned
to generator?

(2) Is a signed copy given to the transporter?

Does the owner/operator keep a written operating record at
the facility? (Rule 7.1.6 IAW 265.73)

A. If yes, does it include:

(1) Description and quantity of each hazardous waste
received?

(2) Location and quantity of each hazardous waste
at each location?

(3) Records and results of waste analyses?

(4) Report of incidents involving implementing of
the contingency plan?

(5) Records and results of required inspections?

(6) Monitoring, testing or analytical date?

YES

X'
YES

_NO

NO

\/_YES v NO

.YES \/NO

_YES \/ NO

-YES

_YES

T

_YES

_YES

_YES

YES

_YES

_YES

_YES

_YES

_YES

YES

NO

_NO

_NO

NO

NO

_NO

_NO

_NO

_NO

_NO

NO



c r
Area of
N/C

(7) Closure cost estimates and for disposal facilities
post closure cost estimates?

(8) Is location of waste recorded on map or diagram?

3. Has the facility received any waste (that does not come under
the small generator exclusion) not accompanied by a manifest?

A. If yes, has he submitted an unmanifested waste report
to the Director (Rule 7.1.6, IAW 265.76)

4. Has the facility received any shipments of controlled
industrial waste which were inconsistent with the manifest?
(Rule 7.1.6 IAW, 265.72)

A. If yes, has he resolved the discrepancy with generator &
transporter?

B. If no, has a manifest discrepancy report been filed with
the Director?

Section E. - Plans and Reports

l.Have all plans and reports been visually inspected and/or
been made available for inspection? (Rule 7.1.6 IAW 265.74-
availability, retention and disposition of records)

A. Does the facility submit monthly reports to the Director?
List discrepancies or errors^

YES

YES

YES

YES

/XYES
YES

&

B. Does the facility submit annual reports that include closure cost
estimates and, where applicable, monitoring data.
List discrepancies or errors /*//%2/y./i/ C't^r

^
YES

List plans and/or reports not made available for inspection.

. , ..

"

_NO

_NO

_NO

_NO

_NO

_NO

NO

_NO

NO

NO

2. Did operator provide inspector with a drawing of the facility?

a. If yes, please indicate which are hazardous waste
facilities on the drawing.

3. Indicate types of hazardous waste facilities.

Containers
' Tanks
Surface Impoundments

'YES NO



c
Area of
N/C

Waste Piles
Land Treatment

_Landfill
Incinerator
Thermal Treatment
Chemical, Physical and Biological Treatment

Section F - Groundwater Monitoring

1. Are there any ground water monitoring wells? YES
(Rule 7.1.6 , 265.90 Applicability)

a. Is owner/operator aware that prior to 11/19/81 '^'
he must install, operate and maintain a groundwater
monitoring system (unless waived in writing)? ^ES NO

The owner or operator of a surface impoundment, landfill, or land treatment
facility which is used to management hazardous waste must implement a grou/id-
water monitoring program. (Rule 7.1.6, IAW 265.90)

1. Specify the site(s) for which a ground water monitoring system (has) or
(should have) been installed:

2. What date was the monitoring program initiated
(date of first sampling)?

3. Indicate by a map or sketch locations of each monitoring well and distance
from active site(s) (attach). Also list depths diameter and completion
data on each well (or include well drilling and completion report).
Indicate whether the wells are hydraulically upgradient or downgradient
and the direction of flow of the groundwater. (Rule 7.1.6 IAW 265.91)

4. If no ground water monitoring system has been installed, include a copy
of Low Potential Ground Water Demonstration used to document a low
potential for migration of hazardous waste or constituents. Also des-
cribe briefly what basis was used to justify the waiver of monitoring
requirements: (Rule 7.1.6 IAW 265.190 (c))

5. If a ground water monitoring system has been installed, attach a copy of
the ground water sampling and analysis plan. Briefly describe sample
collection technique for obtaining samples and the method used to estab-
lish elevation of ground water for ground water monitoring wells:
(Rule 7.1.6 IAW 265.92)
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Area of
N/C

6. Is a Ground Water Quality AssessmentJPlan maintained at the facility?

YES NO Outline only

7. Indicate the name and address of the facility conducting the analyses.

Section G - Closure and Post Closure (Rule 7.1.6)

1. Attach copy of closure

2. Does owner/operator maintain copy of closure plan at facility? __kxY*ES NO
(IAW 265.112)

If yes;

/AT)Does Closure Plan Include: C(<^ c;
/̂ 1 U " *"* *̂ }̂ - *—"• ' *• *-^-- t_J I ^ *"-7 ^ U / ^ fL-A. t * Utx «••*"

NO
"NO
"NO
"NO

1. Description of steps to close facility.
2. Estimate of maximum inventory of wastes at facility
3. List steps needed to decontaminate equipment.
4. Expected year of closure and schedule of closure.

B. Does Post Closure Plan provide for thirty (30) years.
(IAW 265.117)
1. Monitoring Activities.
2. Maintenance of monitoring and containment systems.
3. Has land authority been notified of waste disposal?

(IAW 265.119)
4. Does deed contain notice that property was used for

waste disposal? (IAW 265.120)
Section H - Financial Requirements (Rule 7.1.9)

1. List instrument of financial responsibility.

2. Is there a cost estimate for closure? (IAW 265.142)

3. Is there financial assurance for closure? (IAW 265.143)

4. Is there a cost estimate for post-closure? (IAW 265.144)

- 9 -

YES
YES
YES
YES

YEJS
"YES

Y

YES

YES

NO
"NO
NO

NO

_NO

_NO

NO



HAZARDOUS WASTE AND M A T E R I A L STORAGE:

DEFINITION OF HAZARDOUS HASTE - For the purposes of this

plan, hazardous waste is defined as solid or liquid waste

which, because of quantity, concentration, physical,

or chemical characteristics, may pose a substantial

present or potential hazard to the public or environmental

health.

STORAGE ACTIVITIES - Hazardous waste that remains on

site in excess of 90 days as defined in 40 CFR 265_̂ _a-ne.

located in a single designated area. Wastes are stored

in 55 gallon drums on a bermed concrete floor. See Ap-

\

pendix A for site plan drawing_._

DESCRIPTION - T h e hazardous waste storage area is approx-

imately 750 square f e e_t in size. It is located at the

southern end of the plant for the purpose of storing

a variety of hazardous waste awaiting disposal or re-

clamation.

DEFINITION OF HAZARDOUS MATERIALS - For the purposes

of this plan, hazardous materials will be defined as

I 'any material t h a t ^ i f discarded?" would be defined as a

hazardous waste.



BARREL HOUSE - A large amount of the c h e m i c a l s used in

r,he manufacturing process are stored in 55 gallon drums

in the 20 X ^ 0 back section of the flammable storage

area. A p p r o x i m a t e l y 3,500 gallons of a v a r i e t y of c h e m -

icals are stored year around. These chemicals i n c l u d e

triclorethy1ene, methyl ethyl ketone, l i q u i d smut, de-

oxidizer, lubricants, and other chemicals. For further

barrel house information, see A p p e n d i x B.

PAINT STORAGE AREA - The paint area is a A O X 40 area

that shares a common wall with the barrel house operation.

Stored are large quantities of paint thinner, paints,

primar, battery acid, styrene, toluene, sodium, silicate,

and rubber cement. For detailed information, see A p p e n d i x E

HAZARDOUS HASTE AND MATERIAL SPILL CONTROL - Major spill

potential for hazardous waste storage area, barrel house,

and the paint storage areas are limited since most storage

is in 55 gallon drums or smaller containers. Small

spills will be removed with an absorbant broom and disposed

of properly. Large spills will be removed w i t h the plant's

mobil vacuum unit and will also be disposed of in an

appropriate manner. In both cases, residue remaining

on the floor will be retrieved using an absorbant m a t e r i a l .

Shovels w i l l be used to place residue in plastic bags

which w i l l be sealed and retained for proper disposal.

7,1



H A Z A R D O U S M A T E R I A L USAGE:

G E N E R A L - Chemical usage throughout the factory in various

operations results in the generation of waste chemicals,

and due to the quantities on hand in the facility posses

a potential for hazardous waste spills.

PROCESS A R E A - The process area consists mainly of a

number of dip tanks for treating small airplant parts

prior to apinting. Metal parts are dipped into hydro-

fluoric acid, alkaline cleaner, sodium bi-cromate, cromate,

nitric acid, an acidic deoxidizer, desmuter, cromic acid,

and cadmium plating. For an inventory of process chemicals,

see Appendix B. Approximately 12,000 gallons are stored

in tanks of different sizes.

Spill Control - The largest potential for spills in this

area would be rupturing of storage tanks. Any spills

in the process area would be held by large open contain-

jment basins in the floor surrounding the tanks. These

basins would be vacuumed to remove spilled material and

remaining residue would be removed with an absorbant

drying material. All spilled chemicals would be pro-

perly disposed.



TOOLING A R E A - Outside the tooling area, a v a r i e t y of

chemicals are stored and used on a bermed concrete pad.

These chemicals include petroleum distallates, h y d r o f l u o r i c

acid, sulfuric acid, oil, and deoxidizers. The area

is approximately 80 square feet in size and contains

roughly 1,400 gallons of chemicals.

Spill Control - Valves on all drums are spring loaded

to reduce spillage. The material from any drums that

might rupture would be removed with a combination of

vacuum, absorbant broom, and a drying material. All

spilled material will be disposed of in an appropriate

manner.

FIBERGLASS A R E A - Hazardous materials used in the fiberglass

area are limited to resins which contain small q u a n t i t i e s

of styrene. One 55 gallon drum is used at a time and

resin is directly withdrawn from the drum.

Spill Control - Any spills would be minor in nature and

would be removed with an absorbant broom and absorbant

drying materials. Captured materials would then be pro-

p e r l y d i s p o s e d .



SPRAY PAINTING OPERATIONS - Spray painting occurs in

paint hanger and process area of the p l a n t . See

site plan for specific locations. Water wash v e n t i l a t i o n

systems are used in both areas to exhaust paint overspray

and volitiles. Zinc-cromate based paint is used in the

process area. Conventional paints are used in the spray

painting hanger.

Spill Control - The wastewater is removed from the water

wash booths every three months by an outside contractor

and properly disposed. Spill ootential is limited to

days when the booths are emptied. Clean up crews will

be immediately available to visually inspect waste removal

operations and respond to a spill situation.

WASTE DISPOSAL ACTIVITIES:

STORAGE A R E A - Hazardous wastes awaiting disposal or

reclammation are accumulated in 55 gallon drums and stored

in the waste storage area. Drums are segregated and

stored in appropriate locations within the facility.
i

The contents of the drums are carefully inventoried,

documented, and dated. When drums are accumulated in

sufficient quantities for either d-isposal or reclammation,

they are removed from the site and properly disposed

by an outside contractor.



E V A C U A T I O N P L A N :

e v a c u a t i o n plans w i l l be i n i t i a t e d and their e x t e n t det-

ermined by the emergency coordinator. The signal to

begin evacuation will be given over the company loud

speaker. This w i l l be followed by voice orders over

the loud speaker and orders from area supervisors d i r e c t i n g

the evacuation. The all clear directive will be followed

by voice orders over the loud speaker and by directions

of evacuation guides.

All employees in the effected area will be directed to

a safe area of the plant. Fire, explosion, and disaster

procedures presently in practice at Gulfstream American

will determine primary and alternative evacuation routes.

DESCRIPTION OF OUTFALLS:

W a R t. P w a t P r from the Gulfstream Plant c consists of both

contact and non-contact process water and discharges

into the Bethany municipal sanitary sewer system, u l t i m a t e l y

being discharged into the North Canadian River, after treatment

Storm water run-off from rooftops, parking lots, and
«̂

driveways exits the Gulfstream Facility in several locations

where municipal streets and Stormwater drainage systems

collect and carry the run off to the west of the p l a n t site.
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Gulfstream Aerospace Technologies

7400 N.W. 50th Wiley Post Airport
P.O. Box 22500

Oklahoma City, Oklahoma 73123
Telephone: (405) 789-5000 Telex: 203122 GCOM OKC

January 4, 1991

ICF Kaiser Engineers, Inc.
1509 Main Street
Suite 900
Dallas, Texas 75201-4809

Attn: Robert D. Taaffe

Dear Mr. Taaffe,

Enclosed are the requested copies of the waste manifest showing
the disposal of the 53 drums of contaminated soil and rock.
(See page 3 blocks C and D.) There is no other manifest that
shows the disposal of contaminated soil for the year of 1986.
So I believe that this shipment to be the soil that was con-
taminated by the acid spill early in the year.

If I may be of any other assistance in this matter, please
call 405-789-5000.

Sincerely,

W.S. ̂-Clements
Manager Safety

WSC/sb



Industrial Waste Division
Oklahoma State Department of Health
P.O. Box 53551
Oklahoma City, Oklahoma 73152

(405)271-5338

Press hard you are making six (6) copies. (Form designed for use on elite (12-pitch) typewriter.)

N A T I O N A L EMERGENCY RESPONSE C E N T E R :

(8001 424-8802

Form Approved. OMB No 2000-0404 Expires 7-31-86
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UNIFORM HAZARDOUS
WASTE MANIFEST

1 . Generator's US EPA ID No. Manifest
tffc T^// O 'O / O ? £L / (Document No.

1 ~' '*" *~'' * -'s

3. Generator's Name and Mailing Address
.£•• -' L f 2 -T.-Z jf /../>/ /4f ? y Z **,•?£ f <?2 •

4. Generator's Phone ( *s 7 \" ) -? ̂ 9 - 5"! '̂c/ "&
5. Transporter 1 Company Name

7. Transporter 2 Company Name

6.

8.
i1

9. Designated Facility Name and Site Address 10.

/ .- g ^i}^-£- tsf/-?'!/ f OsvT£<?£. /VCI

2. *P ̂  % 3 Y / ?9 .4 \i//V/i/0 ,{•] i) *f | •

0^
US EPA ID Number

'D 9£/ ^1^^ '7 "?

US EPA ID Number

US EPA ID Number

2. Page 1 Information m the shaded areas
, -3 is not required by Federal

of J law.
A.State Manifest Document Number (Okla.)

'M 25066
B.State Generator's ID (Okla.)

C. State Transporter's ID (Okla.) £0^*^

D. Transporter's Phonejj/̂  5 7 't*/3- <t7J££

E.Stata Transporter's ID (Okla.)

F Transporter's Phone

G.State Facility's ID (Okla.)

H. Facility's Phone
('L/'O y~) £ Q ~) •- 2^> _J^

-si i<{&O 12. Containers 13. 14.
1 1 . US DOT Description (Including Proper Shipping Nama. Hazard Class, s.-id ID Number. Total Unit

HM
a.

b.

c.

d.

No.

^**^ I' Is'zH ' ' '*~ I

itJj 5 Tc (/3,<?/,V~f J fit..

lt/JSrc POISOSJ @ i

WSTfCoXKW

i.K.goLi/e*
f^n^Z
.I$UIO AJ.O

JAt <£-%/' 0

^x//? &
J. Attttonal Oeacription* for Material* Listed Above

/

5.

.A

t>- o, J".

*$&£'S--

Type Quantity Art/Vd

** .ff 3

S~£- Q

~> • ' . • . ~ . . **

0>* .V°. . 3

Os* 30 J

1.
Waste No.

°^*7Q^// / D
EPA .

QkU
IOf//0

EPA A /boo/
<**•?£ S~<./2^
EPA

rt^i
vj? ̂ yo£

EPA

K. Handling Codes for Wastes Listed Above

15. Special Handling Instructions and Additional Information

16. GENERATOR'S CERTIFICATION: 1 hereby declare that the co
by proper shipping name and are classified, packed, marked, and
highway according to applicable international and national goverr
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Description of Underground Storage Tanks

Airport:
Location:
Date:

Wiley Post Airport
Gulfstream Aerospace

Oct-90

' * '' ,; „ '"- "' '>"

Status of Tank
Currently in Use
Temporarily Out of Use
Permanently Out of Use
In Use ater 5/8/86
Estimated Age (years)
Estimated Capacity
Construction Materials
Steel
Concrete
Fiberglass (FRP)
Unknown
Other
Internal Protection
Cathodic
Inferior Lining
None
Unknown
Other
External Protection -
Cafhodic
Painted (Asphaltic)
Fiberglass (FRP) coat
None
Other
Piping
Bare Steel
Galvanized Steel
Fiberglass (FRP)
Cathodic Protected
Unknown
Other
Silbltancc L&si Stored " $o
A. Empty
B. Petroleum

Diesel
Kerosene
Gasoline
Used Oil
Other

C. Hazardous Waste
D. Unknown
For Tanks Pettttflhert0£^
Out^rfttyklfl!^?''^
Estimated Last Use
Estimated Quantity Left
Filled with Inert Material

Tank No.
1

x

20
1000

x

x

X

X

'.,•' , '• ••
\

x-UL

.*•*$<,"*
' A f' <

<

Tank No.
2

x

14
1000

x

x

X

X

' '''-^f

X

f '*'•'*"•'

Tank No.
3

x

14
20000

x

x

X

X

<%"-*v .

JET

"•-yfe^A 'SJ- j.

Vfx '

Tank No.
4

x

14
10000

x

x

X

X

-

JET

- -

Tank No.
5

x

25
3000

x

X

X

X

' % ^

X

'••\N-"\\ - ••
* •. ^ •• s-< -",-
jun-75

0

Tank No.
6

x

25
3000

x

x

41

X

X

' ̂ •?\s-

X

> % ^^ -- ' \
*-v\

jun-7S
0



Airport:
Location:
Date:

Wiley Post Airport
Gulfstream Aerospace

Oct-90

:

Status of Tank
Currently in Use
Temporarily Out of Use
Permanently Out of Use
In Use ater 5/8/86 ,
Estimated Age (years)
Estimated Capacity
Construction Materials
Steel
Concrete
Fiberglass (FRP)
Unknown
Other
Internal Protection
Cathodic
Interior Lining
None
Unknown
Other
External Protection
Cnthodic
Painted (Asphaltic)
Fiberglass (FRP) coat
None
Other
Piping,
Bare Steel
Galvanized Steel
Fiberglass (FRP)
Cafhodic Protected
Unknown
Other
Sulistah^SLiSsliStbirtd '
A. Empty
B. Petroleum

Diesel
Kerosene
Gasoline
Used Oil
Other

C. Hazardous Waste
D. Unknown
For Tanks Permanently -
Oul-Of-Sdrvic* '"'•' ''
Estimated Last Use
Estimated Quantity Left
Filled with Inert Material

Tank No.
7

x

23
10000

x

x

1 !

X

X

A \v

X

'< f,'h>(J,
Apr-68

0
x



Compliance Information Sheet

Tank Nos 1
Location Wiley Post Gulfstream Aerospace
Age 21
Status In Compliance

Prevention Equipment & Practices Currently trt-Plac'e
NoYes

Corrosion Protection
Spill/Overfill Prevention
Leak Detection
Tank "Tightness" Testing-
Manual Tank Gauging
Automatic Tank Gauging
External Monitoring

Site Inspection

Ground cover
Visual Contamination
Proximity to Ultilities

concrete
none
unknown

EPA Schedule for Phase-In of Release Detection

Year
Installed
Unknown

> 1965
'65-'69
'70-'74
'75-'79
'80-'88

1989

RD
RD

1990

P
P

mf/KDm
p
p
p

1991

RD

1992

RD

1993

RD

Shaded area is scheduled phase-in deadline year
P= Release detection for all pressurized piping
RD= Release detection for tanks and suction piping



Compliance Information Sheet

Tank Nos 2 thru 4
Location Wiley Post Gulfstream Aerospace
Age 14
Status In Compliance

Prevention Equipment & Practices Currently In-Place
NoYes

Corrosion Protection
Spill/Overfill Prevention
Leak Detection
Tank "Tightness" Testing
Manual Tank Gauging
Automatic Tank Gauging
External Monitoring

Site Inspection

Ground cover
Visual Contamination
Proximity to Ultilities

concrete
none
unknown

EPA Schedule for Phase-In of Release Detection

Year
Installed
Unknown

> 1965
'65-'69
'70-'74
'75-'79
'80-'88

1989

RD
RD

1990

P
P

P/RD
P
P
P

1991

RD

1992

RD

1993

RD

Shaded area is scheduled phase-in deadline year
P= Release detection for all pressurized piping
RD= Release detection for tanks and suction piping



Compliance Information Sheet

Tank Nos 5, 6, 7
Location Wiley Post Gulfstream Aerospace
Age 25, 25, 23
Status Permanent Closure

Prevention Equipment & Practices Currently In J
Yes No

Corrosion Protection N/A
Spill/Overfill Prevention N/A
Leak Detection N/A
Tank "Tightness" Testing N/A
Manual Tank Gauging N/A
Automatic Tank Gauging N/A
External Monitoring N/A

Site Inspection

Ground cover
Visual Contamination
Proximity to Ultilities

concrete
none
unknown

EPA Schedule for Phase-In of Release Detection

Year
Installed
Unknown
> 1965
'65-'69
'70-'74
'75-'79
'80-'88

1989

RD
RD

1990

P
P

P/RD
P
P
P

1991

RD

1992

RD

1993

RD

year
P= Release detection for all pressurized piping
RD= Release detection for tanks and suction piping
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1509 Main Street. Suite 900
Dallas. Texas
75201-4809

214/744-1641

ICF TECHNOLOGY INCORPORATED

TO: Ed Sierra, Region VI, RPO

THRU: K. H. Malone, Jr., FITOM

THRU: Debra R. Pandak, AFITOM

FROM: Don L. Hudnall, FIT lexicologist' TDD:F-06-9002-18

DATE: August 20, 1990 PAN:FOK0345PAA

SUBJ: Preliminary Assessment
Gulfstream Aerospace, Corp., Bethany, Oklahoma County, Oklahoma.
(OKD981518327).

Attached is the Preliminary Assessment Report of Gulfstream Aerospace, Corp.
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1. SITE INFORMATION

The Region VI Field Investigation Team (FIT) was tasked by the U.S.
Environmental Protection Agency (EPA) under Technical Directive Document (TDD)
F-06-9002-18 to conduct the Preliminary Assessment (PA) of Gulfstream
Aerospace, Corp. (OKD981518327) in Bethany, Oklahoma County, Oklahoma.

1.1 SITE LOCATION

Gulfstream Aerospace, Corp. is located south of Wiley Post Airport on 50th
Street in Bethany, Oklahoma County, Oklahoma. Although the site is on the
opposite side of 50th Street, Wiley Post Airport and Gulfstream Aerospace
share the same mailing address of 5001 North Rockwell, Bethany, Oklahoma
73008. The site coordinates are 95" 38' 35" north latitude and 35° 31' 15"
west longitude (Figure 1).

1.2 SITE BACKGROUND

The site is privately owned by the Chrysler Corporation (telephone: 405/789-
5000). Mr. Bill Humes is the Gulfstream Aerospace Senior Vice-President (Ref.
1). It is not known when the site began business at this location.

2. BACKGROUND AND OPERATING HISTORY

This section addresses site history and operations, known and potential
problems, and regulatory involvement of federal, state or local agencies.

2.1 SITE HISTORY

Gulfstream Aerospace is a manufacturer of aircraft parts. A spill of
hydrofluoric and chromic acid was reported on May 22, 1986. The removed soil
and remaining soil were sampled. Analysis revealed that the soil was EP toxic
for chromium and lead. During sampling, it was pointed out that lead
contaminated foundry sand had previously been dumped on the ground (Ref. 1, p.
8). As of July 11, 1986, the facility was in the process of cleaning out old
chemical products and had accumulated large amounts of wastes. The wastes
were stored in 55-gallon drums in the hazardous waste storage area. The
facility exceeded the 90 day holding limit before removing the labelled
wastes. The drums were dated March 6, 1986 (Figure 2) (Ref. 1, p. 9).

2.2 KNOWN AND POTENTIAL PROBLEMS

Potential contaminants of concern include the chromium and lead contaminated
soil area. There are also several storage areas on-site which may be
potential problems.

A hazardous waste storage area contains 55-gallon drums on a bermed concrete
floor. The number of drums stored in this area is not known. The area
encompases approximately 750 square feet and is located at the southern end of
the plant (Table 1) (Ref. 1, p. 46).
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TABLE 1

DESCRIPTION OF CHEMICALS STORED AND USED AT
GULFSTREAM AEROSPACE, CORP.

Location Size of Area Chemicals Stored

(1) Hazardous Waste
Storage Area

750 square feet Variety of Wastes

(2) Barrel House 20 x 40 feet
flammable storage area

(3) Paint Storage
Area

40 x 40 feet
flammable storage area

(4) Tooling Area 80 square feet

trichloroethylene
methyl ethyl ketone
liquid smut
deoxidizer
lubricants
unknown others

paint thinner
paints
primer
battery acid
styrene
toluene
sodium
silicate
rubber cement

petroleum
distillates
oil
hydrofluoric acid
sulfuric acid
deoxidizer



A barrel house stores, in 55-gallon drums, chemicals used in the manufacturing
process, including trichloroethylene, methyl ethyl ketone, liquid smut and
lubricants. Approximately 3,500 gallons of chemicals are housed in a 20 x 40
foot section of a flammable storage area (Ref. 1, p. 47). A paint storage
area is located within the larger flammable section. The paint area is 40 x
40 feet and is on the same wall as the barrel house. Chemicals stored in this
area include paints, paint thinner, primer, battery acid, styrene and toluene
(Table 1) (Ref. 1, p. 47).

A storage area is located outside the tooling section. Petroleum distillates,
hydrofluoric acid, sulfuric acid, oil and deoxidizers are stored on a bermed
concrete pad approximately 80 square feet. Approximately 1,400 gallons of
chemicals are stored in this area (Ref. 1, p. 49).

The FIT conducted an off-site reconnaissance inspection on July 5, 1990. The
FIT noted that Gulfstream Aerospace was surrounded by a 10 foot fence, with
the main entrances on 50th Street. Most of the site consists of large
buildings. Aircraft taxiways are located on the west and south sections.
There are open fields on the east and west sides of Gulfstream.

The site is accessible through the main building. The gates along the south
and west taxiway leading to 50th Street are kept locked. No storage areas
were visible from the road.

The only files were found in the Waste Generator Section of the Oklahoma State
Department of Health (OSDH) (Ref. 1).

2.3 REGULATORY INVOLVEMENT

No federal, state or local involvement has been documented.

3. WASTE CONTAINMENT AND HAZARDOUS SUBSTANCE IDENTIFICATION

Waste generation and containment are addressed in this section.

3.1 DOCUMENTATION

Information indicated a spill of hydrofluoric and chromic acid on May 22,
1986. Lead was found during sampling. The source of lead is apparently from
lead contaminated foundry sand that had been dumped in the area (Ref. 1, p.
8).

3.2 WASTE GENERATION

Specific on-site wastes have not been identified. Labels were missing from
drums of hazardous waste during the July 11, 1986 OSDH inspection (Ref. 1, p.
9). The hazardous waste storage area is approximately 750 square feet and
located at the southern end of Gulfstream Aerospace (Ref. 1, p. 46).



3.3 CONTAINMENT

Containment systems were unable to be seen during the off-site reconnaissance
inspection. The hazardous waste storage area is in the southern section of
Gulfstream. All storage areas with concrete pads may be located within the
site buildings (Ref. 1).

4. PATHWAY CHARACTERISTICS

This section characterizes environmental pathways and evaluates the potential
of contaminant migration from the facility.

4.1 GROUND WATER

Terrace deposits of sand, silt, clay and gravel are known locally as the
Bethany terrace. The City of Bethany pumps water from this terrace. The
deposit also supplies water for residential gardening. Test holes drilled for
the Bethany Water Department indicate that the terrace deposits have a maximum
depth of approximately 80 feet. The depth to the water is approximately 30
feet from land surface. The ground water flow is generally toward Bluff Creek
(Ref. 2, pp. 23 - 25).

Below the Bethany terrace deposits are the Garber Sandstone and Wellington
Formation. The Garber and Wellington constitute a single aquifer and consist
of lenticular beds of sandstone, siltstone and shale. Fresh water may be
reached approximately 800 feet below the surface. The City of Bethany
utilizes 3 ground water wells of undetermined depths from this aquifer (Ref.
2, pp. 29 - 30). The population of Bethany is approximately 23,000 (Ref. 5).
Net precipitation for the area is 32 inches (Ref. 9).

4.2 SURFACE WATER

Gulfstream Aerospace lies northeast of Lake Overholser. Drainage from the
site would proceed downgradient to Bluff Creek, which flows into the southern
tip of Stinchcomb Wildlife Refuge before entering Lake Overholser. Drainage
would need to travel approximately 1 mile overland before reaching Bluff Creek
(Figure 1). The site does not lie within a 100 year floodplain (Ref. 6). The
2 year, 24 hour rainfall for this area is approximately 4 inches (Ref. 7).

Lake Overholser serves as a water supply source. The lake is used for boating
and fishing. Swimming is not permitted (Ref. 3). Lake Overholser accepts
water from the North Canadian River, which flows through Stinchcomb Wildlife
Refuge (Figure 1). The Interior Least Tern, a rare species, lives around Rose
Lake near the refuge. The Bald Eagle and Whooping Crane sporadically visit
Stinchcomb Wildlife Refuge, but do not live there (Ref. 8).

4.3 SOIL EXPOSURE

Sample analysis indicated that the soil from a section of Gulfstream Aerospace
became contaminated with chromium as a result of a spill of hydrofluoric and
chromic acid on May 22, 1986. Analysis also indicated lead from foundry sand
disposal (Ref. 1, p. 27). The spill area could not be identified from the FIT



off-site reconnaissance inspection. It is not known if the soil has been
completely removed. The only public access would be through the building's
main entrance. There are 2 large, locked gates along the taxiways on the
south and west sides of the site. The number of on-site workers is not known.

4.4 AIR

The spilled contaminants of concern are heavy metals (chromium and lead).
There is not a gas migration potential. The metals are, however, available
for particulate transport. There are volatile components stored in 55-gallon
drums on-site, but there is no documentation of past air releases. The
nearest residents are within 500 feet of the site (Figure 1).

4.5 GROUND WATER RELEASE TO SURFACE WATER

The Bethany Terrace deposits are associated with stream courses. Water pumped
from the terrace is used in Bethany for residential gardening. This ground
water source is recharged by infiltration of precipitation on the terrace
surface. The ground water is generally toward Bluff Creek (Ref. 2, pp. 23 and
25).

5. TARGETS

This section characterizes the environmental pathways and associated targets
of contaminant migration from the facility.

5.1 GROUND WATER

The nearest well location is not known, but is potentially less than 500 feet
from the site. Residents in the area use the shallow ground water for
residential gardening (Ref. 2, p. 25). The City of Bethany has 3 ground water
wells used for drinking water purposes (Ref. 2). Because Bethany is within a
4 mile radius of the site, it is likely that the City wells are also within
this radius (Figure 1) (Ref. 1, p. 25; Ref. 4). The population of Bethany is
approximately 23,000 (Ref. 5). Municipal wells are considered to be in a
wellhead protected area.

5.2 SURFACE WATER

Bluff Creek is approximately 1 mile west, overland from Gulfstream Aerospace
(Figure 1). Migration into the creek would not be rapid because Bethany is
not prone to flooding (Ref. 6). The FIT noted that the base and sides of the
creek had been dredged, then coated with cement. No fishing or intakes would
be possible. Lake Overholser is used as a water supply source. The location
and use of the intake have not been determined. Lake Overholser is also used
for boating and fishing, but not swimming (Ref. 3).



5.3 SOIL EXPOSURE

The nearest residents are within 500 feet of the site (Figure 1). The
population of Bethany within a 4 mile radius is approximately 23,000 (Ref. 5).
The site is not readily accessible to the general public. The site is fenced
and has locked gates along the taxiways leading to 50th Street.

5.4 AIR

The nearest resident is less than 500 feet from the site. The southern and
eastern lands are used for residential purposes. The land to the north of
Gulfstream is Wiley Post Airport, and the area to the west is the Stinchcomb
Wildlife Refuge (Figure 1).

6. CONCLUSIONS

Gulfstream Aerospace, Corp. is a manufacturer of aircraft parts. Potential
contaminants of concern are chromium and lead, which were detected in soil
samples. Other potential contaminants of concern would be trichloroethylene,
methyl ethyl ketone (barrel house), paint thinner, styrene, toluene (paint
storage area), hydrofluoric acid, sulfuric acid, petroleum distillates
(tooling area) and a variety of waste stored in the hazardous waste storage
area. Ground water in Bethany is used for drinking and irrigational purposes.
The surface water may be of concern because Bluff Creek (less than 1 mile from
Gulfstream) flows into Stinchcomb Wildlife Refuge before emptying into Lake
Overholser. Lake Overholser is used as a water supply, for boating and
fishing, but not swimming. The soil exposure pathway is a concern for on-site
workers. The general public, however, does not have access to the facility.
The air exposure pathway is not of concern because the spill area contains
only heavy metals and there is no documentation of past air releases.



PA DOCUMENTATION LOG SHEET SITE NAME Gulfstream Aerosoace . CorD .

CITY Bethanv STATE OK

IDENTIFICATION NUMBER OKD981518327

REFERENCE
NUMBER

1

2

3

4

5

6

7

8

9

DESCRIPTION OF THE REFERENCE

Oklahoma Controlled Industrial Waste Compliance
Inspection. Site Identification. Prepared by the
Oklahoma State Department of Health. July 11, 1985.

Ground Water Resources, Cleveland and Oklahoma Counties.
Oklahoma Geological Survey. Circular 71. 1968.

Record of Communication. Information on Surface Water
Usage for Lake Overholser. From: Don L. Hudnall, FIT
Toxicologist , ICF Technology, Inc. To: Pat Hestand,
Oklahoma Water Resources Board. August 8, 1990.

Oklahoma Water Use Data System. Alphabetical Listing of
Users with Permits. June 1, 1990.

Record of Communication. Population of Bethany,
Oklahoma. From: Don L. Hudnall, FIT Toxicologist, ICF
Technology, Inc. To: Paula Parker, Bethany, Oklahoma,
Chamber of Commerce. August 9, 1990.

National Flood Insurance Program Community Status Book.
Federal Emergency Management Agency. May 28, 1986.
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1509 Main Street, Suite 900
Dallas, Texas
75201-4809

214/744-1641

ICF TECHNOLOGY INCORPORATED

TO: File

FROM: Catherine Goetz, FIT Geologist /.

DATE: October 2, 1991

SUBJ: On-site Reconnaissance Inspection Observations
Gulfstream Aerospace Corporation, Bethany, Oklahoma County, Oklahoma
OKD981518327

On January 3, 1991, FIT members Robert Taaffe, Catherine Goetz and Don
Hudnall, Jr. conducted an on-site inspection at GAC. This inspection provided
sufficient information for development of a representative sampling plan. The
FIT observed similar conditions to those described in past inspections, with
the addition of a graded, gravel covered west side roadbed and an on-site
runoff collection system with off-site effluent disposal. The site was dry
and the weather extremely cold at the time of the inspection. The FIT did not
see any areas of stained or discolored soil. The FIT did notice a residential
area near the GAC hazardous waste storage area. In addition, the FIT examined
the west side roadbed where the residue of the chromic acid spill was
contained that has been covered with gravel.

During the inspection, the potential for an observed soil release, air release
and the presence of air-borne contaminants was monitored with an HNu and a
Rad-Mini for the detection of volatile organics or radiation. Monitoring did
not indicate levels above background.

GAC is surrounded by a 10 foot fence, with the main entrances on NW 50th
Street. All gates are locked or manned by security personnel. The work areas
on-site are contained within several large buildings. An aircraft taxiway is
located on the east section. There are open fields on the east, south and
west side of GAC.

A wastewater treatment system on-site has a treatment capacity of 24 gallons
per minute prior to discharge. Three storage areas are bermed and enclosed.
A sump pump is located within the hazardous waste storage area. The materials
from the sump pump are collected in a 5,000 gallon above ground tank. The
facility also has two 5,000 gallon waste overflow holding tanks. The tanks
generally store wastewater for treatment. An inspection of the hazardous
waste storage area, located at the southeast corner of the plant, found the
potential for chemical runoff into an adjacent ditch.
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Ground-Water Resources in Cleveland

-and Oklahoma Counties, Oklahoma

P. R. WOOD AND L. C. BURTON

ABSTRACT

Cleveland and Oklahoma Counties, in central Oklahoma, have a com-
bined area of 1 ,252 square miles and a range in alti tude of from 870 to
1,400 feet above sea level. The annual precipitation is about 33 inches at
Norman and about 32 inches at Oklahoma City. In 1960 the two counties
had a population of 487,000, of which 9f percent lived in the Norman and
Oklahoma City urban areas and 5 percent lived in small towns and rural
areas. General farming and livestock breeding are the predominant types
of agriculture. Industry is widely diversified and is expanding rapidly.

Rocks exposed at the surface are Permian and Quaternary in age. The
Permian rocks include the Wellington Formation, Garber Sandstone, Hen-
nessey Shale, Duncan Sandstone, and Chickasha Formation. The Quaternary
rocks include terrace deposits at one or more levels along the valleys of the
principal streams, alluvium, and dune sand.

The terrace deposits and alluvium supply ground water for domestic
and stock use at many places in the two counties. The alluvial deposits along
the North Canadian River at Oklahoma City are capable of yielding 200
or more gallons of water per minute to properly developed wells. The Chick-
asha Formation, Duncan Sandstone, and Hennessey Shale yield small quan-
tities of hard water to wells. In places, water from wells 100 or more feet
deep is too highly mineralized for most uses.

The principal sources of ground water used for municipal and indus-
trial purposes are the Garber Sandstone and the Wellington Formation,
two formations were deposited under similar conditions, and both consist
of lenticular beds of sandstone alternating with shale. Beds may vary greatly
in thickness within short lateral distances.

At variable depths below the land surface the Garber and Wellington
contain water too highly mineralized for most uses. Hence, the depth to
which wells may be drilled in search of potable water supplies is largely
determined by the depth at which salt water is encountered. In southeastern
Cleveland County salt water occurs about 100 feet below land surface.
In eastern Cleveland and Oklahoma Counties salt water occurs at depths
ranging from 200 to 660 feet below land surface. In the Oklahoma City,
Lake Hefner, and Edmond areas salt water is 700 to 800 feet below land
surface; in the Midwest City area, more than 1,000 feet; at Norman, 700
feet; and at Noble, 400 feet.
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GEOLOGY

The rocks exposed in Cleveland and Oklahoma Countiesjnclude
c onso l ida ted sedimentary rocks I ' redbeds) of Permian age, and u n -
ronsolir l i rprl terrace deposits and a l l u v i u m of Quaternary age. Their
l i thologic character and water -bear ing propert ies are summarized in
tab le 2. Gravel , clay, and g r a v e l l v clay deposits older than those be-
nea th the terraces cap some of the higher hi l ls in the eastern part of
the area. At some places, deposits ranging from 1 to 10 feet in thick-
ness have been quarr ied for use in sur fac ing roads. These deposits
are th in , cover limited areas in widely separated places, and are not
a source of ground water. Hence, a l though of academic interest to
the geologist and geomorphologist, the gravel deposits were not
mapped and will not be discussed fur ther in this report. Pennsyl-
vanian and older rocks occur beneath the Permian rocks, and some
of the older rocks contain petroleum and natural gas of considerable
economic importance. However, all those rocks contain water too
salty for domestic, municipal , and most industrial uses, and for this
reason they are not discussed in this report.

PERMIAN ROCKS

The oldest rocks exposed in Cleveland and Oklahoma Counties
are siltstones, sandstones, and shales of Permian age. The Permian
rocks generally are called redbeds because they are predominantly
red, although other colors, such as orange, maroon, purple, white,
gray, and greenish gray, may be seen in exposures.

In ascending order, the Permian rocks exposed in Cleveland
and Oklahoma Counties are: Wellington Formation. Garber Sand-
stone. Hennessey Shale. Duncan Sandstone, and Chickasha Forma-
tion. Miser ( 1 9 5 4 ) mapped the Garber and Wellington as separate
units north of the North Canadian River, but as a combined unit
south of the river. Because of their lithologic similarity, the two for-
mations constitute a single aquifer system. The upper sandy part of
the Hennessey Shale has been called the Cedar Hills Sandstone Mem-
ber in Canadian County and northwestward (Mogg, Schoff, and
Reed, 1960; Miser, 1954; Fay, 1962; Ham, 1962; Bado and Jordan,
1962). The Cedar Hills Sandstone Member has not been recognized
south of the North Canadian River. The Chickasha Formation and
Duncan Sandstone were mapped separately in southeastern Canadian
County by Armstrong ( 1 9 5 8 ) . Because of their small areal extent
and unimportance as aquifers, these formations have been mapped
as a single unit in this report.

The rocks of Permian age form roughly parallel outcrop pat-
terns in the two counties (pi. I; Miser, 1954). In Oklahoma County

t h e s t r i k e . < :
i t is n o r t h - -
progress ive ' /
to 3 5 foot ;-
of i l a r g e '
d a r k o bas in

A l t h o u
d ipp ing h"r
in deeply bi.
portant of :
stone and W
Citv areas,
s t r u c t u r a l h
tu ra l t rough

G A R

The G
across the c
in a norths-
is character :
scrub oak ar

The \\"
exposed in C
in ei ther or
overl ies or _-
beds and th t
l ington Forr
two form.ui<
fore have be

The cor
nessey has b
1927'. p. 9: '
easy to recoe
ested hills or
developed or
that the con
northern par
ogy s imi la r
shale resemb
20 or 30 fee

The Ga:
appear ing, c
which is in r
fine grained
(wr i t t en con
Wellington 1



GARBER SANDSTONE AND WELLINGTON FORMATION 19

the s t r ike of the rocks is nea r ly northward, but in Cleveland County
i t i > nor rh-nor thwes tward . The exposed bedrock formations become
progressively younger toward the west, and their regional dip is 30
to 3 >" feet per mile westward and southwestward toward the trough
of a large asymmetrical syncline commonly referred to as the Ana-
da rko basin.

Al though the regional s t ructure is tha t of a gently westward-
d ipping homocline. local i r regulari t ies reflect important s t ructures
in deeply buried rocks. With respect to ground water , the more im-
portant of these i r regular i t ies are local f lexures in the Garber Sand-
stone and Wellington Formation in the Oklahoma City and Midwest
City areas. The flexures are related to and reflect the location of the
structural high beneath the Oklahoma City oil field and the struc-
tura l trough in the Midwest City area (Travis, 1930).

CAREER SANDSTONE AND WELLINGTON FORMATION

The Garber Sandstone and Wellington Formation crop out
across the eastern two-thirds of Cleveland and Oklahoma Counties
in a northward-trending belt 6 to 20 miles wide. The area of outcrop
is characterized by rolling, steep-sided hills that are forested with
scrub oak and other small, slow-growing deciduous trees.

The Wellington Formation is the oldest of the Permian rocks
exposed in Cleveland and Oklahoma Counties. Its base is not exposed
in either of the counties, and the Garber Sandstone conformably
overlies or grades into it. Because of the absence of fossils and key
beds and the similarities of lithology, the Garber Sandstone and Wel-
lington Formation are not readily distinguishable in the area. The
two formations have similar water-bearing characteristics and there-
fore have been mapped as a single unit (pi. I).

The contact of the Garber Sandstone with the overlying Hen-
nessey has been described as "apparently conformable" (Anderson,
1927, p. 9; Travis 1930, p. 11 ) . Generally, the contact is relatively
easy to recognize because it is marked by the boundary between for-
ested hills of the Garber and the nearly smooth, grass-covered prairies
developed on the Hennessey. However, close examination suggests
that the contact is gradational, at least locally. In road cuts in the
northern part of Oklahoma County, sandstone layers having a lithol-
ogy similar to the Garber can be observed to grade laterally into
shale resembling the Hennessey. Thus, in places there may be a zone
20 or 30 feet thick in which the two formations Lnterfinger.

The Garber and Wellington consist of lenticular beds of massive-
appearing, cross-bedded sandstone irregularly interbedded with shale
which is in part sandy to silty. The sandstone layers are fine to very-
fine grained and loosely cemented. According to C. L. Jacobsen
(writ ten communication, 1944), none of the sand in the Garber and
Wellington is coarser than 0.350 mm (mill imeter) , and the average
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diameter of the grains is 0 .155 mm. The sandstone is composed al-
most e n t i r e l y of subangular to subrounded fragments of fine-grained
quartz .

Cross-bedding in the sandstone is well developed and many
layers that appear to be massive are actually formed by a large num-
ber of cross-bedded units, each only a few inches thick. The cross-
bedded uni t s are typically wedge shaped, the foreset inclinations vary
greatly in direction, the laminations have little upward concavity,
and the foresets are relatively short. Commonly, lenticular sandstone
beds terminate laterally along cross-bedded laminations. In a single
exposure the inclinations of the laminae may be in several directions,
and commonly they are opposed.

The sandstone is poorly cemented and it crumbles easily. The
most common cement is a fine red mud, although thin discontinuous
beds and irregular masses of sand have been cemented with calcite,
dolomite, and barite. Sand-barite rosettes (Ham and Merritt, 1944,
p. 3 0 ) , fragments of fossilized wood, and small concretions and con-
cretionary masses, composed chiefly of calcite, dolomite, barite, or
hematite, have been reported from many beds. Thin discontinuous
beds, layers, and stringers of dolomitic conglomerate or dolomitic
sandstone occur at the base of sandstone beds in many places. Thin
layers of chert conglomerate occur at the base of sandstone beds in
a few places in the eastern part of the outcrop area.

In general, the sandstone content of the Garber and Wellington
is greatest in northeastern Cleveland and southeastern Oklahoma
Counties. In that area about 75 percent of the exposed rock is sand-
stone. From that area northward and southward along the strike of
the beds and westward downdip, the sandstone content becomes pro-
gressively less and the proportion of shale progressively greater. Near
the Canadian River in southern Cleveland County, the Garber and
Wellington are about 25 percent sandstone and 75 percent shale.
As the massive beds of sandstone, which are exposed in the eastern
part of the area, are traced downdip and along the strike, the greatest
thicknesses of sandstone occur at progressively greater depths. Indi-
vidual sandstone layers range in thickness from a few inches to 50
feet or more and vary greatly in thickness in short distances. The
sandstone beds range in color from nearly white to pink, orange,
deep red, or purple. In many places, beds that are red or reddish
brown on weathered outcrops are white or light gray in fresh
exposures.

Although some sandstone beds are relatively thick, beds 5 feet
or less in thickness are more common. For instance, a well drilled in
1963 for the city of Norman near SE cor. sec. 15, T. 9 N., R. 2 W.,
penetrated 45 sandstone beds, having an aggregate thickness of 371
feet between depths of 100 and 700 feet. These beds ranged in thick-
ness from 1 to 30 feet, but only 4 were 20 or more feet thick, 20

ranged from T :
ranged from 1 :
10 feet and 36 •?.

According •
thickness of the (
ty, about 3 5 0 t\.x
at the north bou
is about 500 feet
700 feet in the s i
have a total thici-

The shale be<
whi te to deep rec
In the Wellingto-
conchoidal t r ac t* ,
sandy. As previo
what downdip t.
and Oklahoma C
or shale and silts;

The Hennes-
and Oklahoma C
tively flat, grass-v
the valleys of int

The Hennes-
taining layers of
clayey to silty, a:
places along the o
have weathered t.

Beds of esser.
to 10 feet or mor
stratification is c\
bedded. The mass
break with sharp-
stone beds occur
to about 10 feet
have an abundan*
white, gray, or 1:
shale and siltstone
from less than 1
of the formation,
low, steep-sided, t
area of the Garbe

The Henness
however, at most
upper part of the



HENNESSEY SHALE 21

e
le
s,

ranged from 5 to 20 feet, and 2\ were 5 feet or less. Shale layers
ranged from 1 to 40 feet in thickness, but only 3 were more than
10 feet and 36 were 5 feet or less.

According to Jacobsen (written communication, 1944), the
t h i c_kn ess of the Garber is about 400 feet in centra l Cleveland Coun-
tv, about 350 feet in central Oklahoma County, and about 300 feet
at the north boundary line of Oklahoma County. The Wellington
is about 500 feet thick in the outcrop area but at tains a thickness of
700 feet in the subsurface. Therefore, the two formations as a unit
have a total thickness of 800 to 1,000 feet.

The shale beds of the Garber and Wellington are nonlaminated,
white to deep red, and vary greatly in thickness in short distances.
In the Wellington the shale is clayey and blocky and breaks with a
conchoidal fracture. In the Garber the shale commonly is silty or
sandy. As previously noted, the proportion of shale increases some-
what downdip toward the west. Near the west edge of Cleveland
and Oklahoma Counties the Garber and Wellington are largely shale
or shale and siltstone that contains little fresh water (fig. 4).

HENNESSEY SHALE

The Hennessey Shale covers the western one-third of Cleveland
and Oklahoma Counties. Its area of outcrop is characterized by rela-
tively flat, grass-covered prairies, largely barren of trees except along
the valleys of intermittent streams.

The Hennessey consists dominantly of reddish-brown shale con-
taining layers of siltstone and fine-grained sandstone. The shales are,
clayey to silty, and the siltstones contain large amounts of clay. In
places along the outcrop well-indurated beds of siltstone or sandstone
have weathered to form low shelflike ledges,

Beds of essentially homogeneous shale range from a few inches
to 10 feet or more in thickness. Much of the shale is massive; where
stratification is evident, it ranges from thinly laminated to medium
bedded. The massive shales weather to form polygonal fragments and
break with sharp-edged conchoidal fractures. The siltstone and sand-
stone beds occur in- well-indurated layers ranging from a few inches
to about 10 feet in thickness. Some beds of both shale and siltstone
have an abundance of light-gray and gray-green spots. In outcrops,
white, gray, or light-green bands occur discontinuously in beds of
shale and siltstone. Lenticular beds of fine-grained sandstone, ranging
from less than 1 to about 15 feet in thickness, occur near the base
of the formation. In outcrop areas the thicker sandstone beds form
low, steep-sided, tree-covered hills similar to the hills in the outcrop
area of the Garber Sandstone.

The Hennessey Shale has a total thickness of 600 to 650 feet;
hnnrpypr, ar mntr plarpt jn C.]evr]ant\ 3nH Oklahoma (".mm tip* the

upper part of the formation has been removed by erosion. Its thick-
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ness is believed .to be about 200 feet at Norman. 40 to 100 feet in
the MTJwest Citv area east of the Oklahoma City anticline, 200 to
300 feet in the Oklahoma City area, and Jess than 400 feet northwest,
nf \ ^^

The Hennessey Shale as an aquifer—Because of its lithology the
Hennessey Shale is poorly permeable; however, it is an aquifer that
furnishes small quanti t ies of water to rural domestic and stock wells.
About 90 percent of the wells are less than 80 feet deep, and most "
obtain their water supplies from a zone of weathered material above
the relatively unaltered shale. Below the weathered zone, water is
obtained from cavities left by the removal of soluble materials and
from fractures.

The water from these weils is generally satisfactory in quality
for domestic use but inadequate in quanti ty for a windmill or for
a jet pump unless operated for brief periods in conjunction with a
pressure tank. A few wells have been drilled to depths of 100 to 300
feet, and produce water largely from fractures or solution cavities
that are recharged by downward seepage from the saturated zone in
the weathered material. The water from the deep wells generally is
highly mineralized and is used only for watering stock.

According to Dennis (1954, p. 14), the weathered zone in the
Hennessey is an aquifer of local importance, although of small capac-
ity and low permeability. Wells and holes tested by him showed
transmissibilities ranging from 125 to about 2,500 gpd per foot.
Several of the wells tested had specific capacities of the order of 1 to
2 gpm per foot of drawdown. During dry periods, however, the
yields of all wells probably would decline as saturated material in
the weathered zone became partly dewatered because of evaporation,
transpiration, and pumping.

CHICKASHA FORMATION AND DUNCAN SANDSTONE

Beds of sandstone, siltstone, and shale exposed on the north side
of the Canadian River in the northwest corner of Cleveland County
and in the southwest corner of Oklahoma County have been referred
to the Chickasha Formation and Duncan Sandstone (Armstrong,
1 9 5 8 ) . Because of their small areal extent and relative unimportance
as aquifers, the Chickasha Formation and Duncan Sandstone have
been mapped together for this report (pi. IK The Chickasha arid
Duncan, which conformably overlie the Hennessey Shale, are 150
to 200 feet thick and consist of sandstone, siltstone. siltstone con-
glomerate, and shale. Armstrong described the sandstone as massive,
cross-bedded, fine to very fine grained, and soft ro well cemented.
Some of the siltstone layers are highly cross-bedded and resistant to
erosion so that they make small ledges or cap low hills. All beds are
lenticular and the sandstone grades laterally into siltstone or shale.
The sandstone beds commonly are red orange or pink orange, but
locally are brown. The shale layers generally are red.
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The Chickasha and Duncan are poorly permeable and have little
value as an a q u i f e r in Cleveland and Oklahoma Counties. They are
tapped bv only 3. few small-capacity wells foe domestic and stock use.
In general , the water is sui table for human consumption bu ti 'n some
places, contains too much dissolved gypsum or is otherwise too highly
minera l ized even for stock use.

Q U A T E R N A R Y DEPOSITS

The Quaternary deposits of Cleveland and Oklahoma Counties
include terrace deposits at one or more levels in, or adjacent to, the
valleys of the Canadian and North Canadian Rivers, al luvium in the
valleys of the principal streams, and dune sand. The areal distribution
of the deposits is shown on the geologic map (pi. I ) , and their litho-
logic character and general hydrologic properties are summarized in
table 2.

The Quaternary deposits supply ground water for rural, domes-
tic, and stock purposes at many places in the two counties, and they
are the source of most of the ground water used to satisfy the water
needs of several small towns and unincorporated communities in the
valleys of the Canadian and North Canadian Rivers. However, ex-
cept for two areas along the Canadian River near Norman and an
area along the North Canadian River between Oklahoma City and
Lake Overholser, they have not been studied in detail.

The terrace deposits and dune sand overlie the Permian rocks
and, because of their relatively high permeability, facilitate the re-
charge of the underlying rocks. Because the Quaternary deposits are
more permeable than the Permian redbeds, springs, seeps, or "wet-
weather springs" occur where the contact between the two is exposed
in low areas. The alluvium generally fills valleys cut 20 to 100 or
more feet below the uplands. Because of this topographic relation-
ship, the alluvium receives some seepage from sandy units or frac-
tured zones in the bedrock. This seepage helps to maintain a high
water table in the alluvium. Water in the alluvium is discharged
principally by evaporation and transpiration, but some moves down-
stream in the alluvial deposits, and some seeps into the stream chan-
nels to maintain flow in dry seasons.

TERRACE DEPOSITS

Terrace deposits consist of materials laid down by ancient
streams, which, since the time of deposition, have cut valleys to
lower levels. In Cleveland and Oklahoma Counties, the streams that
made the deposits were ancestors of the Canadian and North Cana-
dian Rivers. The deposits consist mostly of lenticular beds of sand,.
silt, clay, and gravel, which vary greatly in thickness within short
lateral distances. Where they have sufficient saturated thickness, the
terrace deposits yield larger quantities of water of lower mineraliza-
tion than that in the Permian rocks, and, on the whole, water of
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better qua l i ty than t h a t in the a l l u v i u m . Replenishment of ground
water in the terrace di posits comes ma in ly f rom inhl t ra t ion of pre-
cipi ta t ion that f a l l s on the terrace surface.

The terrace deposit on the up l and between Lake Overholser and
Lake Hefner ( p i . 1 ) . known locally as the Bethany terrace, is the
source of the ground water pumped bv the city of Bethany ( Tacob-
sen and Reed, 1949) . The deposit also supplies water to many shallow
wells used for residential gardening in Bethany, Warr Acres, and
adjoining parts of Oklahoma City.

Logs of test holes drilled for the Bethany and Oklahoma City
Water Departments indicate that the terrace deposit has a maximum
thickness of about 80 feet and that it is thickest over a buried stream
channel that curves southward through the central part of sec. 6,
SW'4 sec. 5, western part of sec. 8, and SE% sec. 7, T. 12 N., R.
4 W. (L. C. Burton, written communication, 1 9 5 8 ) . Elsewhere, the
deposits of the Bethany terrace vary greatly in thickness over short
lateral distances, according to the configuration of the buried bedrock
surface (Hennessey Shale) and the amount of terrace material re-
moved by erosion.

The depth to water generally is less than 30 feet below land
surface. The yields of wells tapping the terrace deposits are not known,
but it is likely that, where the saturated thickness is at least 5 feet,
properly spaced wells would yield 5 to 10 gpm. Where the saturated
thickness is more than 50 feet, properly spaced and developed wells
should be capable of sustained yields of 100 to more than 200 gpm.

Other terrace deposits that occur in Oklahoma County, as shown
on plate I, have not been studied by the U. S. Geological Survey and
are not known to have been tested as a source of ground water for
large-capacity wells; hence, their ground-water potential is not
known.

Terrace deposits also were mapped along the upland bordering
the Canadian River in Cleveland County. However, except for an
area near Norman (Stacy, 1961) , the deposits have not been studied
by the U. S. Geological Survey and their ground-water potential is
little known.

According to Stacy (1961), the terrace deposits in the vicinity
of Norman contain considerable quantities of water of good quality
at depths generally less than 50 feet below land surface. The logs of
test holes indicate that the deposits range from 40 to 95 feet in thick-
ness and that their saturated thickness averages 40 feet. At favorable
sites, wells that are properly constructed and developed should be
capable of producing as much as 200 gpm.

ALLUVIUM

The modern channels, flood plains, and low terraces along the
Canadian, North Canadian, and Little Rivers and their major tribu-
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taries are covered with a l luv ium (pi. I). These deposits represent the
present cycle of erosion and deposition, and the deposits are still
being formed, eroded, and reworked. The flood plains generally are
5 to 10 feet lower than the surface of the ad jacen t low terraces, and
the stream channels are cut as much as 3 or more feet into the flood
plains.

Along the Canadian and North—Canadian Rivers the a l luvium
is a band averaging about 2 miles in width, but at Ten-Mile Flat on"
the Canadian, about 5 miles northwest of Norman, and at Oklahoma
City, on the North Canadian, it is more than 3 miles wide. The
Canadian River has a sandy sh i f t ing channel 1,000 to 6,000 feet
wide. Phreatophytes, such as marsh grass, cattails, and willow and
cottonwood trees, are common along the channel and on the flood
plain in many places.

The alluvium consists mostly of lenticular beds of sand, silt,
and clav. It probably also contains some lenticular beds and stringers
of gravel and gravelly sand in the lower part. The alluvium ranges
in thickness from a few inches to about 90 feet. Thicknesses are
greater only where the present stream alluvium is underlain by older
al luvium that fills channels cut into the bedrock and commonly
referred to as buried stream channels.

The alluvium in the North Canadian River valley in Canadian
County has been studied intensively by Mogg, Schoff, and Reed
( I 9 6 0 ) . They showed that these deposits are as much as 60 feet thick
in places and contain permeable sand and gravel capable of yielding
several hundred gallons of water per minute to wells. These deposits
probably have similar properties in the western part of Oklahoma
County, where they supply water to numerous industrial wells and
to emergency-supply wells drilled by Oklahoma City (table 3).

At Ten-Mile Flat on the Canadian River the alluvium has a
maximum thickness of about 70 feet. The alluvium is thickest over
a buried stream channel that approximately parallels the eastern mar-
gin of the flat in sees. 4, 5, 9, 16, 21, 28, 33, T. 9 N., R. 3 W. Infor-
mation obtained from the logs of 32 test holes drilled by the U. S.
Navy and the logs of many geophysical shotholes furnished by the
Carter Oil Company indicate that throughout much of its length
the buried channel was 1,000 to 2,000 feet wide, that it was cut 25
or more feet below the bedrock surface in other parts of the flat,
and that its base was 110 to 140 feet below the upland surface im-
mediately to the east (Jacobsen and Reed, written communication,
1943).

The data collected by Jacobsen and Reed indicate that along the
buried stream channel the alluvium may average 60 feet in thickness,
and that in other parts of the flat it may range in thickness from 20
to about 40 feet.

The depth to water in 1943 was about 10 feet below land sur-
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HYDROLOGY OF THE GARBER SANDSTONE AND
WELLINGTON FORMATION

The Garber Sandstone and Wellington Formation constitute
the most important source of ground water in Cleveland and Okla-
homa Counties. The cities of Edmond, Nichols Hills, Del City,
Midwest City, Moore, and Norman, and many small towns obtain
all their water supplies from wells completed in one or both of the
formations."' Tinker Air Force Base, a major service facil i ty in the
national-defense establishment, The University of Oklahoma, Central
State Griffin Memorial Hospital, and many commercial and industrial
firms also obtain their water supplies from wells tapping one or both
formations. Oklahoma City and several commercial and industrial
establishments in the city have wells in one or both formations. Since
the 1 9 5 1 - 1 9 5 6 drought, the Oklahoma City wells and many of the
commercial weils have been little used, but they are maintained on a
standby basis.

The Garber and Wellington constitute a single aquifer, or wa-
ter-bearing zone. The two formations were deposited under similar
conditions, and both consist of lenticular beds of sandstone, siltstone,
and shale that may vary greatly in thickness within short lateral
distances. Wells drilled into the water-bearing zone may tap individ-
ual beds of sandstone as much as 50 feet thick and may penetrate as
much as 200 to 300 feet of water-bearing sandstone. Other wells
drilled nearby may tap only a few relatively thin beds of sandstone
and may penetrate less than 100 feet of water-bearing material.

THICKNESS OF THE FRESH-WATER ZONE
' Wells obtain fresh water from the Garber and Wellington at

depths of 100 feet or less in the areas of outcrop and at maximum
depths of about 1,000 feet in the structural depression in the Midwest
City area/The maximum depth at which wells obtain potable water
supplies is controlled by the depth at which salt water is encountered
in these formations (fig. 4) . The contact between the fresh water
and salt water probably is not abrupt because an intermediate brack-
ish-water zone has been found in some wells. Where such brackish
water is encountered, the wells commonly are plugged back and com-
pleted in a higher water-bearing zone.

The approximate depths below land surface of the base of the
fresh-water body in different parts of the area are as follows: near.

* Since completion of this report, the Like Thunderbird reservoir has been completed, and
Norman now derives all public water supplies from this source, maintaining the old
wells on a standby basis. Del City and Midwest City fu l f i l l their needs from both the
reservoir and wells.



30 CONFIGURATION OF FRESH-WATER BODY

Canadian River in southeastern Cleveland County, 100 feet; Noble,
400 feet; Norman, 700 feet; Moore, 850 feet: Southwest corner Okla-

_homa Cqpntv. 1.000 feet^Harrah. 300 feet; Choctaw, 640 feet; Mid-
west City, 1,000 feet;xOklahoma City-Lake Hefner area, 800 feet;
Edmond, 700 feet; and Luther, 200 feet.

Figure 4 is a contour map of the base of the fresh-water body.
The base was determined from electric logs of oil and gas wells,
drillers' logs, and chemical analyses of water samples obtained from
water wells. The bottom of the lowermost fresh-water sandstone
at any location was assumed to be the base of the fresh-water section.
However, if that sandstone grades laterally into shale, the next higher
sandstone that would have been chosen as the base of the fresh-water
body in an adjacent well may be several tens of feet higher.

In general, the base of the fresh-water body in the two counties
has the shape of an elongate westward-tilted trough, trending slightly
west of north and parallel to the regional strike of the geologic for-
mations. In most places the base of the fresh-water body dips west-
ward at rates ranging from 10 to 20 feet per mile. The steep rise, or
gradient, which extends northward along the west side of the two
counties from a point near Norman, probably represents the limit
to which salt water has been flushed from individual sandstone
beds in the Garber Sandstone and Wellington Formation. Although
the contact between fresh and salt water is represented as a sharply
defined one, there is probably a transition zone in which fresh water
gradually grades into salt water.

The contours on the base of the fresh-water body reflect some
structural features in the Garber and Wellington. Thus, the greatest
depth of fresh water corresponds to the Midwest City depression and
the shallower depth of fresh water southeast of Oklahoma City cor-
responds to the Oklahoma City anticline. However, the steep rise in
the slope of the contact between the fresh water and the salt water
at the west edge of the map is unrelated to rock structure and may
reflect a change of facies from coarser to finer sediments.

Two cross sections (figs. 5, 6) illustrate the lensing and inter-
fingering of sandstone, shale, and silty beds in short lateral distances
and show the approximate base of the fresh-water body as determined
from figure 4. Section A-A' (fig. 5 ) is a small-scale electric-log section
drawn from east to west across the Oklahoma City area, following
roughly the direction of dip. The section shows the lenticular char-
acter of the individual beds and lithologic units that makes it difficult
or impossible to correlate such units from well to well. However, the
approximate base of the fresh-water body is indicated on the section.

Section B-B' (fig. 6) is a detailed lithologic section based upon

Figure 4. Map showing the bate of fresh ground water in Cleveland and Okla-
homa Counties. Cro« section A-A' a shown in figure 5.
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RECORD OF
COMMUNICATION

Bob Thomas
TO: Hydrogeologist

Groundwater Division

Oklahoma Water Resources
Board (405) 271-2575

Phone Call

Conference

Discussion Field
Trip

Other (Specify) P£F.

FROM: Heather Schijf
ICF Technology

FIT Biologist
(214) 744-1641

DATE:
10-21-88

TIME: 1:00 pm

SUBJECT: Groundwater Below The Wiley Post Airport

SUMMARY OF COMMUNICATION:

I called to ask Mr. Thomas if the Hennessey shale acted as a confining
layer. He said that it did but it was a confining layer to the Garber
Wellington. He proceeded to explain the usable water layers. The
following is a summary of that explanation. He said that the majority
of the water for private and municipal wells for the immediate vaccinity
of the Wiley Post Airport is obtained from the terrace deposits which
lay above the alluvial deposits. The alluvial deposits lay above the
Garber Wellington. There is not a distinct separating layer between the
terrace deposits and the alluvium. The Hennessey shale is interspersed
in this area just above the Garber Wellington. In this area, the Garber
Wellington consists of interspersed lenses of sandstone and clay.
Because of this, it is hit or miss in obtaining water from the Garber
Wellington. A confining layer is not present between the surface and
the terrace deposits and alluvium. Recharge for these water bearing
units (terrace/alluvium), if from surface percolation, of precipitation
and is therefore the cleanest source of drinking water. Mr. Thomas said
that the deeper the water is obtained, the worse the water quality is.

CONCLUSIONS, ACTION TAKEN OR REQUIRED:

INFORMATION COPIES TO:

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 Which May Be Used Until Supply is Exhausted,
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MITRE

Ms Lucy Sibold
L'. S . Environmental Protection Agency
«01 M Street. S.W.
Room 2636. Mail Code WH-5i8A
Washington. D.C. 20460

Dear Ms. Sibold:

Enclosed is a copy of th* draft revised HRS net precipitation values
for 3.3^5 weather stations where data were available. The data are
presented by state code, station name, latitude loncitude, and net
precipitation in inches. A list of state codes is a*.»o enclosed.

The net precipitation values are provided to assist the Phase II -
Field Testing efforts. It is suggested that the value from the nearest
weather station in a similar geographic setting be used as the net
precipitation value for a site.

If there are any questions regarding this material, please contact
Dave Egan at (?03) 883-7866.

»
Andrew M. Platt
Croup Leader
Hazardous Waste Systems

AMP:DEE/hae

Enclosures

cc: Scott Parrish

The MITRE Corporation
C i v i l Systems Div i s ion

75:5 Colshire Drue. McLean. Vi rg in ia ::i02 3481
Telephone PO?) 883-6000 Telev
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RECORD OF COMMUNICATION

TYPE: Telephone Call

TO: Craig Davis
City of Bethany Water
Department
Bethany, Oklahoma
405-789-1421

DATE: 6-28-91 TIME: 4:00 p.m.

FROM: Kevin Jaynes
FIT Biologist
ICF Technology
Dallas, Texas
214-744-1641

Inc.

SUBJECT: Wells Locations

SUMMARY OF COMMUNICATION

Well G-3 is currently inactive due to pump problems.

The Garber wells G-l and G-2 are not treated or pooled but are chlorinated and
pumped into the system.

Well No. 16 is now used by the Tri-City ball park for watering and sprinkler
systems. It is located just 300 feet south of Well No.18. Actually only 27
wells are active including G-3 when it goes on line again.
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RECORD OF COMMUNICATION

TYPE: Telephone Call DATE: 6-6-91 TIME: 2:45 p.m.

TO: Kevin Jaynes '/,
FIT Biologist//'
ICF Technology, Inc.
Dallas, Texas
214-744-1641

FROM: Dan Bridgeforth
Superintendent
City of Bethany
Bethany, Oklahoma
405-789-0920

SUBJECT: Active Wells in Bethany, Ok. and Update of Previously Obtained
Information.

SUMMARY OF COMMUNICATION

Mr. Bridgeforth explained that there are currently 25 wells pumping from the
alluvium and terrace deposits and 3 wells pumping from the Garber. The
alluvium wells are pumped to the water plant pooled and treated for hardness.

Wells No. 3, 4, 11, 14 and 15 are no longer used. I explained to Mr.
Bridgeforth about the map I had from the Air Center, Inc. site. He said that
it is still good and the locations are the same.
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CITY OF BETHANY
6700 N. W. 36th Street

P. 0. Box 219
Bethany, OK 73008

(405) 789-2146

Heather Schijf
ICS Technology
1509 Main Street,
Dallas, Texas
75201

Ste. 900

Heather-
Enclosed, is

The information
the material on

some of the material I have on our wells.
on our older wellfields is more extensive than
our newer wells. If there is anything more

have good
water quality

we can provide you with, please let us '<now. V/e
drawdown records, as well as records on treated
and quantities ou*noed.

If you need to xcall me, the best time is at 3:00 AM at
the Water Shoo,
S incerely.

Dan Brid_
Utilities

DAN BRIDOFORTH

P.O. BOX 219

V.̂ .S
U06) 789-21*8

P»_ANT
788-1421

SHOP



TABLE 3 - WATER QUALITY (mg/1 )

Source /
'Upper R e c o m - '
mended Limit

W e l l # 1
W e l l # 2

i W e l l #3
' ./» W e l l #4

•' _ W e l l #5
; W e l l #6
1 " Wel l #7

w W e l l #8
: 3 W e l l #9

W e l l # 1 0
*> W e i 1 #12
= W e l l # 1 3
<o W e l l # 1 4

• .e Hell # 1 5
' ^ W e l l # 1 6

We l l #17
v W e l l #13
« Wel l #19

W e l l # 2 0
W e l l #21

>•>
i - W e l l # 2 0 9 :

| ° „ W e l l # 2 1 0
! |̂  W e l l # 2 1 1
• 5^ Wel l #212
. * 3 W e l l # 2 1 3
1 £ Well #214
i o W e l l # 2 1 5
: i
' R a w W a t e r 2 :(
' T r e a t e d W a t e r 2 (

/
/

PH

7 . 0
6 . 9
7 . 1
7 . 1
7 . 1 ;
7.1 !
7.1 '
7.2 ;
7.3 :

6 . 9 ;

7 .2
7 . 2
7 . 2
7 . 2
7 . 3
7.1
7 . 1
7.1
7 . 2
7 .2

7 .1
7.1
7 . 2
7.3
7 . 2
7 .2
7 . 2

7 . 1 2 J
9 . 2 7 J

/ ^
/ ^
1 *

3 7 2
184
264
2 7 6
322
2 7 4
166
2 2 4
262
192
322
233
2 6 6
248
2 5 4
326
3 3 6
438
324
264

318
218
268
234
2 5 2
234
280

302
_58_

j /
' / 4;
/-/ -^/ <o

'250
117
117
146
197
199
181

53
1 5 3
163

75
191
177
190
163
1 7 5
198
171
164
101

67

195
163
202

58
9

102
1 5 3

184
1_82_

:/ -/ c
/ *•*•»

1 3
i

' 350
1 50
160
185
200
255
202
109
1 7 2
192
172
205
183
1 9 5
180
200
255
2 0 5
200
150
no
200

'160
200

; 41
• 14
' 81
100
li

i

T, / •—
r / tr

' / o 2rJii
440

•308
: 416
400

••528
424 i
228
324 '
368
3 1 2 i
472 ;
400 '
404
420
404
424
5 1 2
592
364 '
283

452 ;
380 '•
424
260 i
200 I
304 ;
403 :

508

L2.ll

<Uf 2
c: '"•
3/~

/<?

{!

150
91 ,

1 3 5 ;

1 5 0 1
177 '
1 5 0 .

74 :
1 0 5 '
122
102
150
145
1 3 2
127
150
152
190
220
125
100

1 5 8 !

no
148
88 i
7 0 '

115 •
145 '

1
364

54

/ c
/ */ ^
/ *

125
1 5 . 6
1 9 . 2
18.7

6 . 0
2 0 . 4
11 .8
10.3
1 4 . 6
15.1
1 3 . 7
23 .3

8 . 9
1 7 . 8
2 4 . 3

7 . 0
10.6

8 . 9
10.1
1 2 . 2

9.1

1 3 . 7
2 5 . 2
1 3 . 3
9.1
6 . 0
4 .0

1 0 . 9

144
72

/ °-/ ist/ "-
/ «" o/ •*•-. ^^

/=>"
f

500
902
616
842

1 ,012
1 ,098

9 5 9
469
831
912
6 7 7

1 ,083
998
9 7 9
811
949

1 ,131
1 . 0 4 6
1 ,059

7 4 0
605

991
802
977
405
238 .
500
711 :

)
940 )
6 1 7 )

/ -
/ £
/ ^

0.3
< 0 . 2 5

0 . 2 1
<0 .25

0 . 2 5
<0.25

0 . 2 5
<0.25
< 0 . 2 5
-0.25
<0 .25
0.5
0 . 2 5
0 . 2 5
0 . 2 5
0 . 2 5
0.4
0 . 2 5
0.4
0 . 2 5
0 .25

0 . 2 5
0.5
0 . 7 5
0.5
0 . 2 5
0.25
0 . 7 5

0 . 2 5
<0.25

/ ^/ »>
/ £/ ^

/ *
j

' 0 .05
^ 0 . 0 2 5

0 . 0 2 5
<0.025

2 . 1 8
1 .45
1 .35

<0.025
1,75
1 . 7 5

' < 0 . 0 2 5
2 . 2 5
2 . 2 5
3 . 2
0 . 0 5

< 0 . 0 2 5
0.92

<0 . 0 2 5
<0.025
^ 0 . 0 2 5
<0.025

2 . 4
1 .45
2 . 8

0.025
< 0 . 0 2 E
<0.025
< 0 . 0 2 3

1 . 2 5
0 . 0 2 5

/ ?
i ^

1 * /
\ i

-15 '
0 . 3
1 .2
0 . 4
0 . 2
0 . 1
C . I
2 . 5
0 . 1
0.1 •
5 . 0
o . -
0 . 2
0 . 1
1 . C
0 . 1
0 .1
0 . 1
0 .1
o . s
0 . 7 5

0 . 4
0 . 5
0 . 1
0 .3
0 . 1
0 .2
0 . 1

( > ?
Ul,

Tupper Recommended L i m i t by U. S. Public Health Service and O k l a h o m a
State H e a l t h Department.

2Blended water from all Bethany wells.

3( ) Analyses by Midco Laboratory.
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TABLE 1 - WE

\AJCtl t*

W e l l D e p t h ( from pump
base ) .

E l e v a t i o n , p u m p base.

E l e v . top of dd tube .

M a x i m u m d e s i r a b l e
p u m p i n g depth.

M a x i m u m h i s t o r i c a l pump-
ing l e v e l in dd tube.

Correction from dd tube
to casing p u m p i n g l e v e l .

Total depth of historical
p u m p i n a l e v e l i n casing
'L. 5+6).

E l e v . total h i s t o r i c a l
p u m p i n g l e v e l (L. 2-7).

E l e v . Bottom of w e l l .

H i s t o r i c a l h e i g h t of
water above w e l l bottom
(L. 8-9).

Desirable h e i g h t of
water above well bottom
(L. 1-4).

P u m p i n g l e v e l above (+)
or below (-) desired
1 evel .

Specific Capaci ty(gpm/f t)

LL DATA & P E R F O R M A N C E

U\ I*T-
1 - 2

65 68.8

1261 .5 1257.4

1260.6 1256.4

50 53

62 50

2.0

62+ 52

1199.5 1205.4

1196.5 1188.6

3.0 16.8

15 15

-12 +1.8

? 18.8

43
3

68

1259.2

1259.6

50

60

0.3

60.3

1198.9

1191 .2

7.7

15

-7.3

11 .2

SUMMARY

kk
4

65

1258.5

1260.8

52

55

5.0

60

1198.5

1193.5

5.0

15

-10

9.3

lf5
5

67.4

1257.2

1256.3

50

52

0.5

52.5

1204.7

1189.8

14.9

15

- 0.1

28.0

U
6 '

65

1254.2

1254.3

47

47

0

47

1207.2

1189.2

18.0

15

+ 3.0

19.5

t?
7

62.9

1255.8

1255.3

47

58

0.2

53.2

1 1 97.5

1 1 9 2 . 9

4.7

15

-9.3

7.6

Recommended a d d i t i o n (+)
or reduction (-) in well
output in gpm. +34 -82 -93 -3 + 59 -71

D a v i l a ' s 1968 "Comprehensive Report of the Bethany Water System".
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TABLE 1 -- WELL DATA & PERFORMANCE SUMMARY

wcU -9, -. j^ft lf\ 50 51 5 i- 53

8 9 10 12 13 14'
Cur

5^
15

^•'+-
Wei 1 Depth (from pump
base). 61.6 63.5 59.4 61.6 56.1 65.9 68.5

E l e v a t i o n , pump base. 1 1247.5 1250.4 1254.3 1249.2 1247.2 1254.8 1259

E l e v . top; of dd tube. None None 1253.7 None 1246.9 1253.7 1253.5

M a x i m u m d e s i r a b l e
p u m p i n g depth. 47 48 44 47 41 50 53

Maximum h i s t o r i c a l pump-
ing l e v e l in dd tube. -- 46 53 -- 38 43 54

Correct ion from dd tube
t o c a s i n g p u m p i n g l e v e l . -- -- 0.4 -- 5.0 17.6 4.0

Total depth of h i s t o r i c a l
p u m p i n g l e v e l in c a s i n g
(L. 5 + 6 ) . ? .46 5 3 . 4 ? 43 5 9 . 6 58

E l e v . to ta l h i s to r i ca l
pumping l eve l [L. 2 - 7 ) . - - 1204 .4 1200 .9 - - 1 2 0 4 . 2 1 1 9 5 . 2 1201

E l e v . B o t t o m o f w e l l . 1 1 8 5 . 9 1 1 8 6 . 9 1 1 9 4 . 9 1 1 8 7 . 6 1 1 9 1 . 1 1 1 8 8 . 8 1 1 9 0 . 5

H i s t o r i c a l h e i g h t o f
w a t e r a b o v e w e l l bo t t om
( L . 8 - 9 ) . - - 1 7 . 5 6 .0 - - 13 .1 6 .4 1 0 . 5

D e s i r a b l e he igh t o f
w a t e r a b o v e w e l l bot tom
(L. 1 - 4 ) . 15 15 15 15 15 15 15

P u m p i n g l e v e l above (+)
or below (-) desired
l e v e l . ? +2.5 -9.0 ? -1.9 -8.6 -4.5

Specific Capacity(gpm/ft) 15.4 16.4 10.0 11.4 15.8 6.1 4.2

Recommended a d d i t i o n (+)
or reduction (-) in well
output in gpm. ? +41 -90 ? -30 -52 -19

]From D a v i l a ' s 1968 "Comprehensive Report of the Bethany Water System".
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\Aj«A\. tt 55

16 17
57

18 19
51

20

TABLE 1 - WELL DATA & P E R F O R M A N C E S U M M A R Y

si t
21

K- /'"/"I"'
U ^i ' M̂ (

W e l l Depth (from pump ^^-^
base). 66.6 71.5 77.6 86.6 70.6 70.5

E l e v a t i o n , pump base. 1 1257.3 1256.9 1260.2 1267.4 1257.5 1258.2

E l e v . top of dd tube. 1256.9 None None None None None

Maximum d e s i r a b l e
p u m p i n g depth. 52 56 63 72 56 55

Maximum h i s t o r i c a l pump-
ing l e v e l in dd tube. 55 -- 65 74 58 62

Correction from dd tube
t o c a s i n g p u m p i n g l e v e l . 5.0 -- 0 0 0 0

Total depth of h i s t o r i c a l
p u m p i n g l e v e l in casing
(L. 5 + 6 ) . 60 ? 65 74 58 62

Elev . total h i s to r i ca l
pump ing l e v e l ( L . 2 - 7 ) . 1 1 9 6 . 7 - - 1 1 9 5 . 2 1 1 9 3 . 4 1 1 9 9 . 5 1 1 9 6 . 2

E l e v . B o t t o m o f w e l l . 1183 .7 1 1 8 5 . 4 1 1 8 2 . 6 1 1 8 0 . 8 1 1 3 6 . 9 1 1 8 7 . 7

H i s t o r i c a l h e i g h t of
water above well bottom
(L. 8-9). 8.0 -- 12.6 12.6 12.6 8.5

Desirable h e i g h t of
water above well bottom
(L. 1-4). 15 15 15 15 15 15

Pumping leve l a b o v e (+)
or b e l o w (-) des i red
l e v e l . -7 ? -2 .4 -2 .4 -2 .4 -6 .5

Specific CapacityCgpm/ft) 4.8 6.0 8.5 5.2 20.6 11.2

Recommended addition (+)
or reduction (-) in well
output in gpm. -34 ? -20 -12 -50 -73

Davila's 1968 "Comprehensive Report of the Bethany Water System".
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Well GPM Static Pumping

W 22
fe* 23

<•<« 25
fcS 26
bb 27

or 212
fc* 213
bl 215
70 G-l

-n G-2
77. G-3

47
250
200
200
290
310
200
300
250
300
300*
300*

' - 2 4 . 0
. 42 .2
' 6 4 . 2
64.3
19.4
21.0
61.0
65.4
24.9

496.2
450*
450*

3 0 . 0
*3.0
7:> . 9
30.3
27.5
32.5
7 4 . 9
30.1
47.5

504.2
*
*

* Frooosed Wells, Under Construction



STREET MAP

BETHANY, OKLAHOMA
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RD OF
ICATION

7 Phone C a l l Q Discussion Q Fi e l d Trip

1 | Conference ]| Other(Specify)

FROM:
(Record of ItemTnecked Above)

Dan Bridgeforth
U t i l i t y Superinten-
dent Bethany Water
Dept. OK 405/789̂ T9"2'0

Heather Schijf/ICF
Technology

TJATF

04/16/87
TTMt
8:15 AM - 8:30 AM

SUBJECT
Water Source

SUMMARY OF COMMUNHA\1UN
The ci ty of Bethany water is s u p p l i e d by 25 wells which draw from the North

Canadian a l l u v i a l terrace that have a depth of 45-100 ft. Static water level

depends on the depth of wells. This water from the North Canadian is sent

through the water treatment system before used for d r i n k i n g water. The ci ty

also has one well that draws from the Garber-Wel1ington Aquifer that has a

depth of 822 ft and reaches static water at 496 ft. Approximately 26000

people are served by this system. The Garber-Wel1ington is not sent through

the treatment system. Chlorine is all that is added. Oklahoma City is sup-

p l i e d by 3 reserviors, Lake Hefner and Lake Overholser (source is Lake Canton

via the North Canadian River. Draper Reservoir source is the Lake Atoka vi a

the Atoka pipe li n e approx. 450,000 people are served. Woodlake pond is lo-

cated in Woodlake s u b d i v i s i o n and is classifed for recreational use 1i ght

boating and some fishing - possibly no swimming, sending map of well loca-

tions. Called 4/21/87 8:30 am. Asked him to send a map showing the service

boundries of Bethany. The water is pooled/mixed after coming out of wells

before treatment system.

CONCLUSIONS, ACTION TAKEN OR REQUFRhD

INt-UKMAI IUN LUHItb
TO:

PA Form 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 Wh i c h May Be Used Until Supply is Exhausted
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RECORD OF
COMMUNICATION

TO: Mr. Craig Davis
Bethany Water Plant

(405) 789-1421

Phone Call

Conference

Discussion Field
Trip

Other (Specify)

FROM: Heather Schijf
ICF Technology

FIT Biologist
(214) 744-1641

DATE:
10-21-88

TIME: 4:21 pm

SUBJECT: Alternate Source Of Drinking Water

SUMMARY OF COMMUNICATION:

I asked Mr. Davis if the City of Bethany had an alternate source of
drinking water or was groundwater the only source. He said that
groundwater was the only source and that they did not have an alternate
source.

CONCLUSIONS, ACTION TAKEN OR REQUIRED:

INFORMATION COPIES TO:

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 Which May Be Used Until Supply is Exhausted.
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RECORD OF
C O M M U N I C A T I O N

Phone C a l l Q Dis c u s s i o n Q F i e l d T r i p

Conference Q Other(Specify)

(Record of Item Checked A b o v e )
TO: rKUM:

City of Warr Acres
405/789-2392

R a v i n d e r Joseph
ICF TechnoTogy

LTATE

05/29/87
TIME
15:00

SUBJECT
Air Center - W e l l Information

SUMMARY OF C O M M U N I C A T I O N
There is no water department in the city The water is s u p p l i e d by the O k l a -

homa C i ty.

CONCLUSIONS, ACTION TAKEN OR REQUIRED

INFORMATION COPIES
TO:

EPA Form 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 W h i c h May Be Used U n t i l Supply is Exhausted
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I509 Main Street. Suite 900
Dallas. Texas
75201-4809

214/744-1641

ICFTECHNOLOGY INCORPORATED

To: Ed Sierra, Region VI RPO

Thru: K.H. Malone Jr., FITOM

Thru: Tim Hall, ICF

From: Heather Schijf, FIT Biologist

Date: January 10, 1989

Subject: Sampling results for samples collected from the Community
of Silver Lake municipal wells located near the Air Center
Inc. site. TDD I F-6-8810-10, CERCLIS # OKD980750319,
EiE Pan # FOK0270SDF.

The Air Center site is an inactive, abandoned aircraft renovation
and paint stripping facility, that ceased operations in March of
1984. Waste generated from the stripping process was allowed to
discharge into an unlined lagoon that drained into a drainage ditch,
which in turn flowed into a residential pond. Also present on site
are two underground storage tanks which were used to hold stripped
paint sludge. At closure, the unlined lagoon was filled in and the
underground storage tanks pumped dry. Currently, the site is leased
by Commander Aircraft for use as paint hangars.

Past sediment sampling by the Oklahoma Water Resources Board and by
the Oklahoma Department of Health indicated elevated levels (above
background) of cyanide, lead, chromium, phenol and zinc. Further
sampling by the EPA-FIT in January of 1988 indicated the presence of
phenol and cyanide in both on-site and off-site soil and water
samples, and elevated levels of lead in the City of Bethany drinking
water wells. Resampling of the Bethany wells indicated low levels
of lead in only one of the city wells.

_0n November 7, 1988, as a result of a citizens complaint, FIT team
'members, Heather Schijf (team leader), and Chriss Pitre (site safety
officer) collected samples from municipal wells which provide
drinking water to the Community of Silver Lake. T>ie CoiPmun^Y nf
Silver Lake iŝ Located approximately 2.1 miles northeast of tne~Air

A copy of the USGS map is attached. The Silver Lake'
water system has^ two wells (labeled north well and south well) and a
waEeTToVer Which"~sSrves a total of 85 families or approximately 323
people. According to the state peaith Department the well water



^contains naturally high levels of arsenic, chromium, and selenium.
In order to lower the elevated levels of contaminants, the veil
water is mixed with 20% treated Oklahoma City water (see Attachment
A ) T T h e treated city^water is transported to the~water tower via
gj.peŝ ~and then mixedwith the untreated well water." The veils are
sampled every three years by the State Health Department (see
Attachment B for copies of the past analysis performed by the
State). According to the well operator, the north well produces
softer water than the south well. The November 1988 sample results
confirm this. Furthermore, the US Geological Survey Water Resources
Division in Oklahoma City is currently conducting an extensive study
of the Garber-Wellington Aquifer (see Attachment C for analysis of
samples collected by the USGS). While published results of the
study are not yet available, preliminary analysis of other municipal
wells drawing from the Garber-Wellington indicate that elevated
levels of naturally occurring trace elements is a common problem in
central Oklahoma (see Attachment D). These trace elements include
arsenic, chromium, and selenium. The well log for the Silver Lake
wells indicates that layers of shale are interspersed throughout the
depth of the well (see Attachment E).

The wells are located in the Community of Silver Lake on Harbor
Drive (see Attachment F). Sample 1 was collected from the north
well, Samples 2 and 2d were collected from the south well, and
Sample 3 was the trip blank of deionized water collected at the E&E
warehouse located in Dallas, TX. Sample 2d is a duplicate of sample
2. Samples 1, 2, and 2d were collected from taps at the well head
directly into sample bottles. Sample 3 was also collected directly
into sample bottles. All four samples were shipped to the EPA
Houston Laboratory for full RAS analysis, on November 7, 1988, via
Federal Express. Copies of the chain of custody and receipt for
samples are attached as Attachment G. Table 1 indicates field
measurements taken at the time of sample collection. Table 2
indicates contaminant levels and Primary Drinking Water Standards
(see Attachment H for a complete copy of the sample results).

Table l

Field Measurements

Sample Well pH Cond. Temp.

1 North 7.67 390 umhos/cm 20 *C

2 South 7.04 800 umhos/cm 17"C

2d South " « "
(dup)

3 Trip N/A N/A N/A
blank

L



Table 2

Arsenic

Chromium

Selenium

DW
Stand.

50*

50

10

North
Well

51.8

57

11.7

* all concentrations in ppb

South
Well fdupl

16.1

53

50.5

** ND = not detected

Inorganic analysis of the November iqaa samples indicates the
presence of arsenic, chromium, and selenium at levels above the
Primary^ Drinking Water Standards. The organic analysis did not
indicate contaminant levels above the detection limit. Chromium is
the only contaminant detected that could be remotely attributable to
"€he Air Center site"This reasoning is pasea on the detection of
chromium in samples collected on the Air Center property. Arsenic
and selenium were not detected in on-site samples. However due to
the depth of the wells and the distance between the Silver Lake
"wells and the Air Center site, it is unlikely that contamination
from Air Center could be affecting the Silver Lake wells.
Furthermore,the State Health Department is aware of the Silver Lake
situation and monitors the distributed water on a regular basis. In
addition, a human health hazard does not currently exist for the
residents of Silver Lake as the well water is diluted with city
water to levels that fall below the Primary Drinking Water
Standards. Based on this information, FIT recommends no further
Superfund action for the Silver Lake wells.



. SILVER LAKE
• MUNICIPAL WELLS

AIR CENTER INC.
- y

N 2000 FT

SCALE t : 24000

Site Location Map
AIR CENTER INCORPORATED

OKLAHOMA CITY, OK
TDD NO. F-6-8810-10

CERCLIS NO. OKD980750319
BETHANY, OK BRITTON, OK



RESIDENTIAL WELL SAMPLING INFORMATION

1. Name, address and phone number of resident (include county and zip code)

North Silver Lake Community Well

Contact person: Jim Hicks-Superintendent of Property for Siver Lake. Inc

9901 Harbor Dr.: Oklahoma Cltv. OK 73162

405-721-5036

2. Date well was dug 1940

3. Depth of well 600'

4. Depth to static water 207' when not pumping: 300' during pumpine. draw
down

5. Is the well cased? Yes XXXX No Unknown

If so, to what depth? 600'

What type of casing is used? The casing is 5" in djan^fcer with

perforations from 560'-590*. The kind of casing is unknown. The operator
thinks the casing is galvanized steel.

6. Is well screened? Yes XXXX No Unknown

7. How much is the well pumped? (Only for residential use or for use in

watering livestock?) The well is yyipped approximately 5 hrs/dav. The

PUBHP is automatic and runs as needed. The puntp PUHTPS 4.800 gal/hr.

8. Any other pertinent information? The north well has softer water than

the south well. 85 families are served by the water system. The veil

water from both the north and south wells is mixed with 20% Oklahoma City

water to dilute elevated levels of cforgrciygi and selenium that naturally

occur in the zroundwater.



RESIDENTIAL WELL SAMPLING INFORMATION

1. Name, address and phone number of resident (include county and zip code)

South Silver Lake Community Well

Contact person; Jim Hicks - Supt. of Property for Silver Lake. Inc.

9901 Harbor Dr.

Oklahoma Citv. Oklahoma 73162

405-721-5036

2. Date well was dug 1950

3. Depth of well 635 feet

4. Depth to static water 207 feet when not pumping; 300 feet during

pumping, draw down

5. Is the well cased? Yes XXX No Unknown

If so, to what depth? 635 feet

What type of casing is used? 8 5/8" of galvanized steel to 418 feet:

7-inch cement liner with erforations from 418 feet to 635 feet.

6. Is well screened? Yes xxx No _ Unknown

7. How much is the well pumped? (Only for residential use or for use in

watering livestock?) The well is pumped approximately 5 hrs/day. The

um is automatic and runs as needed. Th u pums 4.800 gal/hr

8. Any other pertinent information? 85 families are served bv the water

system. The well water from both north and south wells is mixed with

20% Oklahoma City water to dilute elevated levels of chromi,mq

selenium that naturallv occur in the aroundwater.



Attachment A

Past History of Silver Lake Municipal Wells



RECORD OF
COMMUNICATION

TO: Heather Schilf

ICF Technology
FIT Biologist
214-744-1641

Phone Call

Conference

Discussion

Other (Specify)

Field
Trip

FROM: Mike Harrell

Public Water Supply
OK State Dept. of Health
405-271-7370

DATE: 11-1-88

TIME: 3:10 pm

SUBJECT: Past History of Silver Lake Municipal Wells

SUMMARY OF COMMUNICATION:

Mr. Harrell called to inform me of the past history of the Silver Lake
Municipal Wells. He said that the wells give water that contain
naturally occurring arsenic, selenium, chromium, and zinc. In 1982,
sampling results indicated the following: Arsenic - 58 ppb, Selenium -
86 ppb, Chromium - 43 ppb, and Zinc - 151 ppb. These samples were from
well water only. In the mid-1980's the Silver Lake Water System began
buying treated water from Oklahoma City, which they blend with their
well water. This is blended in storage tanks. This blending is done to
bring the water to levels within the drinking water standards. Mr.
Harrell also said that samples are collected every three years. Since
the blending of the water, the samples are collected from the
distribution port after mixing. I asked Mr. Harrell if there were
separate taps on each well for sampling and he said to his knowledge
there were. Mr. Harrell suggested that I contact the State
Environmental Laboratory for past sampling results. Contacts: Judy
Duncan - Chief, or Rocky McElvaney - Assistant Chief. 405-271-5240.

CONCLUSIONS, ACTION TAKEN OR REQUIRED:

INFORMATION COPIES TO:

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 Which May Be Used Until Supply is Exhausted.



RECORD OF
COMMUNICATION

TO: Heather Schinf

ICF Technology
FIT Biologist
214-744-1641

Phone Call

Conference

Discussion

Other (Specify)

Field
Trip

FROM: Mike Harrell

Public Water Supply
OK State Dept. of Health
405-271-7370

DATE: 11-1-88

TIME: 9:05 am

SUBJECT: Sampling of Silver Lake Municipal Wells

SUMMARY OF COMMUNICATION:

Mr. Harrell returned my call. I informed Mr. Harrell that we would be
sampling the Silver Lake Municipal Wells on 11-7-88 and invited him to
come along. He said that he was familiar with the resident who had
placed the complaint. He said that the Silver Lake Wells were 600 to
700 feet deep and were draining from the Garber-Wellington Aquifer. Mr.
Harrell was familiar with the Air Center Site and did not think it could
be influencing the Silver Lake Wells. He said that he would contact the
County Health Department to see if they would like to accompany FIT in
the sampling. Mr. Harrell said that the County Health Department would
call FIT if they would like to accompany FIT.

CONCLUSIONS, ACTION TAKEN OR REQUIRED:

INFORMATION COPIES TO:

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 Which May Be Used Until Supply is Exhausted.



Attachment B

Past Analytical Results
of samples collected from the

Silver Lake Wells
by the

Oklahoma Department of Health
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PWF

1 2 0 7 5 J
os/07/es
os/08/e;
05/23/85
200S5U
BES

00000
TIME 10:05

SILVERLAKE »ATER ASSCC

BILL J A h A C E K
STATE ENVIRONMENTAL |_A8
FIELD SECTION/OSOH
OKLAHOMA CITY CK 73152 SAMPLE TYPE- 0

PUBL 1C WATER SUPPLY SAMPLE

IDNESS*CALCIUM
JO RIDE TOTAL
(LAB)

• I DSjLTQT_AL_PJSS_
*ONE SS . TCT-AL
SENIC-TQTAL
3MJUJM^TQT_AL
PPER-TOTAL
AD rrTOTAL
BCURY-TOTAL
LVER-TOTAL

J70.0 J*G/L ._...
_0»44_MG/L
_7.90.STD UNIT

726 M€/L
2_79_HG/V

39.J1C/I.
2 UG/L

.CHLORIDE
NITRITErNITRATE
J5ULFATE

_A L KALINIT Y »T0T AL
_iyRBIQITY_

..BARIUM T.OTAL . _ " _
CHROMIUM-TOTAL

AS N

_____ 20 _UG/L
_ -0.5 JJ6/L
_ _ 3JJLG/L
____ 6J

MANGANESE-TOTAL
SELENIUM-TOTAL
SOOJUM-TOTAL.
CORROSIVITV

13
. 0« 5

260
222

1
200
40
100
20
36
139

0.51

MG/L
MG/L
MG/L
MG/L
NTU
UG/L
UG/L
UG/L _
UG/L _
UG/L
MG/L
(CALC)

REMARK COPE EXPLANATIONS

_< LESS XHAN_OETECTJON LIMIT
» EXCEEDS PIS STANDARDS.

SEE C £ v E =

SILVER LAKE WATER
PMS INORGANICS ANALYASIS
OKLAHOMA

OKLAHOMA'CITY

2 8 13N 04V

.'ITS

INITIAL VALUES HERE 58 23* THE REPORTED CR
MEAN OF CESAMPLES 121728 SI 34. 122320 47

REQUISITIONER COPY

SE VALUES ARE THE M
543/22 39.



1225*?
06/27/8?
06/28/8*
07/17/65

PWF 2005511
V I L L I A H S

00000
TIKE li:30

SILVERLAKF WATER ASSCC

BILL J A K A C E K
STATE ENVIRONMENTAL LAP
FIELD SECTION/OSDH
OKLAHOMA CITY CK 73152

LOCATION CODE- 001
SAMPLE TYPE- C

PUBLIC W A T E R SUPPLY SAMPLE

OMIUM-TOT.AL ._.. 22_UG/J SELENIUM-JUJAI * ..39 UG/L

REMARK CODE EXPLANATIONS

_* EXCEEDS. JPJLS-SXANO-ARDS

see c r zsc.- | = ^r •*

WELL SILVER LAKE INC
PWS RESACPLES
OKLAHOMA

OKC

- SE ; -.". 28 13N

•-.£=? 9901 HARBOR DR.. OKC OK 73132

REQUISITIONER COPY
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SILVER LAKE INC c OKLAHOMA CITY
PWS RE SAMPLES
OKLAHOMA

LEGAL

SE - s = :26 - 13N s 04» f
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RECORD 07
COMMUNICATION

\.-j-s^. ^^^^ \

TO: Heather Schilf
ICF - FIT
214-744-1641

Phone Call

Conference

Discussion

Other (Specify)

Field
Trip

FROM: Scott Christiansen
Water Resources Divison
U.S. Geological Survey
405-231-4256

DATE:
1-6-89

TIME: 12:30 pm

SUBJECT: Elevated levels of trace elements found in the Garber-Wellington
Aquifer

SUMMARY OF COMMUNICATION:

Mr. Christiansen returned my call. I asked Mr. Christiansen about a
study on the Garber-Wellington Aquifer that he was conducting for the
U.S.G.S. I told him I was interested in the naturally occurring
elevated levels of trace elements. Specifically, arsenic, chromium, and
selenium which have been found to be above the primary drinking water
standards. He said that this is a common problem in Central Oklahoma
for wells drawing from the Garber-Wellington Aquifer and is not limited
to the wells which serve the community of Silver Lake. He said that he
thought the problem had always existed but that people have only become
aware of the problem in the past 10-15 years. Furthermore, Mr.
Christiansen said local municipalities combat the problem by blending
the well water with surface water to dilute the concentrations of the
trace elements and bring the levels below the primary drinking water
standards. He said that he would send water quality data for municipal
wells that fell within a 5-mile radius of the Silver Lake wells.

INFORMATION COPIES TO:
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TARGET SHEET

SITE NAME: GULF STREAM AEROSPACE CORPORATION

CERCLIS I.D.: OKD981518327

TITLE OF DOC.:
Reference 21 - Multi-Purpose Water Well 
Reports

DATE OF DOC.: 1-Jan-25

NO. OF PGS. THIS TARGET SHEET REPLACES: 23

SDMS #: 173460    KEYWORD: 95.06

CONFIDENTIAL ?   X    MISSING PAGES ?

ALTERN. MEDIA ?  CROSS REFERENCE ?    X

LAB DOCUMENT ?    LAB NAME:

ASC./BOX  #:  RAW ANALYT. DATA ?

CASE #:    SDG #:

COMMENTS :

Confidential sections of Reference 21 - Multi-Purpose 
Water Well Reports were seperated and are now 
located in doc ID 173460 in PC phase with keyword 
code of 95.06. Redacted version was included in this 
report (174027).
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'. >.;:e — A j : c r . ^ u s o u f r r s noar-J

.'jr.irv — Cniie.'S .jry
'ink — Or-.l lers Cory

MULTI-PURPOSE WATER WELL REPORT

STATE OF OKLAHOMA
WATER RESOURCES BOARD
1000 N.E. 10th St.. P.O. Box 53383
Oklahoma Cltv. Oklahoma 73152

^Ppilcauon No. .

Steam System Code .
Use Code
County

(OfTJcllJ L«e Only}

G O O O f f

I . OWNER '• f ron t ie r federal S a v i n g s A l o a n ADDRESS 5757 NW Expressway
Oklahoma C i t y . O k l a h o m a 73132 PHONE ,722-0959

i. LEGAL DESCRIPTION Of WELL

NW . . j r ,r NE ,., nf _ NW ,„?,„. 3 TH-P

HIM (Circle Onei

vf- COUNTY Oklahoma

3. TYPE OF WORK
^2 New Well i3h Plugging
~ Recondi t ioning Work
£ Test. Monitoring

Well B-4

4. USE
~ Domestic
C Stock
3 Test Moniionng

NON-DOMESTIC
2 Irrigation

{j Industrial
C Commercial
Q Other

5. DRILLING METHOD
C Rotary Q Rev. Rotary
C Cable -a Qth>r C o n t i n u o u s
C Air F l i g h t Auger

6. LOO || 7. LOCATION PERMIT .-HiiffilfLL&ifliJt I HUtU^'i JiM
Material From To

F i l l - C l a y , Red-Brown ifl ,2.5

Clay - Brown to Red-
Brown 12.5 J10

i I
Shaley Clay - Red-BrownlO J14

1 x

Highly Weathered SIHy
Shale, Red 14 17

A U G 2 9
Oklahoma Water Cr unreel Board

11. PLAT

\

TOP.

'•. of NE i/4 of NW i,, ofSEC 3
(^) (Circl.On.l

12 S: ROE 4 EIM(CI5bECM

12. PUMP INFORMATION

Pump Type

Rated Capacity _____.^__
Depth of Bowls or Cylinder.

jpm.
Ii.

If this well is Non-Domestic, has this location been permitted?

s. NEW WELL coNST.iucnoKDxrj^i8i.i
8-14-85S: Started

contractor Terracon Consultants SC. Inc.
Unller

8-14-85

Lavne D. Pech
Diameter Hole. 8. p 17.0 .ft.

CASING RECORD

Diameter
2

Outst-e
. in.
. in.

From
O

Cement Grout Surface Seal (5 Ve> Q No

-ft.

.ft.

To
16

GRAVEL PACKED:
! Packed From.

t Used:

Bentonite to 4 feet
-V- _ n . •- 17
4 , 1 ft.J

PERFORATION RECORD

Type Si«

0.01 1n. From 6 ft. To .
From ________ ft. To .

-______—-—__—— From __—_——____ ft. To .

16
.ft.

.ft.

Static Water Level Below Land Surface "•*
If Artesian: Flow* _________ gpm.
Approximate Yield __________________ jpra.

10. PLUGOINO DATA •
Date Fluffed .

Grouted or Cemented From . .ft. To

.ft.

.ft.

Plot Location in item 11. Show Oittuiet* From 2 Section Una.

13. RECONDITIONINO WORK>

Date Completed _______
Q Replaced Cuing From .
Q Replaced Screen From .
Deepened Well From
Redeveloped Well By

. ft. To

. ft. To
-ft. To

.ft.

.ft.

.ft.

u. CERTIFICATION '.'•£ t
The work described above wu done under my supervision, and this report is
true and correct to the but of my knowledge

Gerald H. Finn Uctn.e.HD-342 _
Add™, 832 NW 67th Street „,,„, , 848-1607

Oklahoma City, Ok' 'klahoma City, Oklahoma 73116

USE ADOmONAL SHEETS IF NECESSARY



'.>!•-: — -^ J1. ' • ' esourcss

00003

Jxr.ir. — Jr.ilcrs Cory

?: < — Drillers Cocv

i mvxFR "• .Fron

MLLTI-FLKh'

s
WAT!
1000 \
Oklah

tier Federal Sav inas

Ji>t WHltK WtLL KhPUKl ^aiffr ~

TATE OF OKLjMtOVIA St*im >v^^rri Oo<ir . .

"R RECOL'RCES BO\RD Ui« Cod«
r in, L c/ nn n.,, T l r o r Cnupiy

(Officiti Lie Onlvj
oma City, Oklahoma -J152

& Loan AnDRF.w 5757 NW Exoresswav

Olclahoma City. Oklahoma 73132 PHONF 722-0959
2. LEGAL DESCRIPTION OF WELL ELM [(Circle One)

''W , „,- NE . ,„• NW .nf.i-r 3 . TU-P 12 s nr,F 4 Pru. rotrxTY Oklahoma

3. TYPE OF WORK 4. US
~ New Well ~ Plugging | r; Dorr,
~ 3ccon_!tioning Wont | ~ Stoc
3 Test. Monitoring ' ' 2S Ten

Wel l B-2 i

6.

Material

LOG .;-.; :.; .
From To •' ;V,'«j' -

Fill - Sand, Brown

Fill - Clay, Red-Brown

Clay, Dark Brown to
Dark Gray

Clay, Red-Brown

Highly-Weathered Shale
Red-Brown

i& AUG2S

Oklahoma Water R

0 1.5

1.5 3.5

3.5 8

3 i 14

14 15.2

'•" ~: " "' ' " •

•source s Boart

x

X

11. PLAT . - ''-"•;•••'& * %Y\t •'*'•'•

r^— ^^ •
A _ J *

S
N.

I -J) ^V

1

V^.

X,

M)
^p

^
^L

1

NH v, Of NE >„ Of NW i/, 0| SEC _1
© (CtrcUOne)

TWP 12 5 nr.F 4 l-'iM<Wlv5r:CM

12. PUMP INFORMATION ' :1$SsJ'-{ '•' -•

Depth of Bowls or Cylin l.r

gpm.
ft.

E NON-DOMESTIC 5. DRILLING METHOD
estic G Irrigation 1 7J Rotary ~ Rev. Rotarv

< P Mumcioal '• r Cable ^ Hih-r COht 1 nuOUS
Monitnnng Q InJustnal i Q Air Flight Auger

C Commercial '
C Other !

7 1 f^OA*t*mitj DVOUVI* ' '• ' ' **^k • " • • '̂ %j| t • ' ''C ^ i ̂ 9. LUCAllUN rcXAtlT^- r ^- -• ^r- . i.^a _ _ .*_;_ ^cali^ _ »S_

If this well ii Non-Domesuc. has this location been permuted?

n Vet 1— Vn Pirm.i Mn

8. NEW WELL CONSTRUCTION DATAUk i I ft. 1 &_1L ., I|j|

DATES: Sian.J 8-14-c}5 r̂ «rl,,.H 8-14-85

rnni,a^Inr Terracon Consultants SC. Inc.
nnii,, Lavne D. Pech

CASING RECORD

Diameter From To
in.,.(. 4 ,. O f , 15.2 f t

Cement Grout Surface Seal j_j Yes Q No

GKAVEL PACKED: Bentonl te to 3.5 feet

Annum 1 !<»,<• 3 ft3

PERFORATION RECORD

Type Size

0.01 1n. F,.-, 5 f, m 15 f.

Fr-m fi Tn fi

9. WELL TEST DATA ^^%Xj£tyfltt. i i i. i Hh_ > II B

Static Water Level Rtlow 1 jnd Surface ' • * .._ ft

10, PLUOOINO DATA ?»— .-.--c -1J- /Iv^^M }. £ j£&.JL <wUj?^L'ft*Jw^

nai. Muggxi

Hot Location in Item 11. Show Distances From 2 Section Lines.

13. RECONDITIONING WORK :J_t_J______^ t -frMlt-TJ IJ^-t"

nTTfnf ̂  "•Vll F-tm .._ .,- ... ., (* To , , , f'
f)«,W.|np»,t U/.ll fly

14. CERTIFICATION : ''!!_£•»"• ; Jii_j|SI • i J.I sJUi Ul

The work described above wu done under my supervision, and this repon is
true and correct to the beat of my knowledge.

v.m. Gerald U. Finn r ;,„-,.. WD-342
i.u,.TT 832 fly 67th 5tr*et n™. . 848-1607

Oklahoma City, Olclahoma 73116 .
^;gr*^l i -CK^» 8-26-85

L*-̂

USE AllfimaVAL SHEETS IF NECESSARY



*."iit, — .'. a f . r R.-Ources rloaru
Jinarv — Dr i l l e r . Cory
?:ru — Drillers Copy

MULTI-PURPOSE WATER WELL REPORT

STATE OK OKLAHOMA
WATER RESOURCES BOARD

1000 N.E. 10th St.. P.O. Bo* 53585
Oklahoma City. Oklahoma 73152

Appiiciuon .Vo
Aquifer

Steam System Code ,
Use Code
County

(Official tit Only)

00004

l . nuTVFR Frontier Federal S a v i n g s - Loan

O k l a h o m a C i t y , O k l a h o m a 73132

.ADDRESS 5757 NW Expressway

722-0959

2. LEGAL DESCRIPTION OF WELL

NW , . Of NE ... of NW ., of sec. .; TWR . 12 _S ;RGE.

PHONE.
EJM (Circle One l

.ECM; COUNTY -Oklahoma

3. TYPE OF WORK
~ New Well G Plugging
G Recondit ioning Work
Sj Test.Monitoring

Wel l 8-3

4. USE
G Domestic
G Stock
J] Test Moni tor ing

NON-DOMESTIC
Q Irrigation
Q Municipal
G Industrial
Q Commercial
O Other

5. DRILLING METHOD
G Rotary Q Rev. Rqjary
n cable a other C o n t i n u o u s
G Air F l i g h t Auger

LOG ;-•••, • : : -
Material From To i :"',',!{,' •»

i l l - Sand, Brown

111 - C l a y , Red-Brown

lay - Dark Brown to
Red-Brown

*ialey C l a y , Red

|P>S1
'

OVvftO-M IV: '-,;-,

1

3.5

11

iw
frjmIMo"

VI I f , -.-.(

. PLAT ' •- • ' • • ' • ' • ' .-v'iW<f

\^
10 t *

AC. "̂  " '

^^j^

^

/k
Nr'

1

1

3.5

11

15.5

^1• /L.

X

X

)
.•jr,-»'l

W:'<4tf

^ ~1
^^J

JM_".of NE '/ .ot— fflLv.ofs
©

EC

Circle 0

!<<vT^E

I f l

2. PUMP INFORMATION "y , -

Pump -fy-«

Pnwcr Smir»

n»pih nf ttnwli ir rylinlfr , _
jpm.

ft.

7. LOCATION PERMIT :-..-_-.-!•. 'S^.'Kjgfl -? i ILL JUi_ iJjR-

!l ibis .-ell is Non-Domestic. Kas this location been permuted?

i—. V.< n Vn P.rmil S.'n

8. NEW WELL CONSTRUCTION DATA IjJ:. 1 i lit Mi- SJft

r,ATF<:. s,_-.j 8-14-85 r^ri,,.j 8-14-fl5
r.n.r,,.,^ Terraeon Consultants SC. Inr
(ir,n.i. Layne 0. P^th
p,,m.^.r ( In t . 8 .n Tm.l n«pih 15.2 «>

CASING RECORD

Diameter From To
!«.,.(. 4 i. O f - 15.5 f,

Cement Grout Surface Sea) fjj Yet Q No

GRAVEL PACKED: Bentonlte to 4 feet
travel Pickird From 4 _ 5 1B ft ,« 1^5 . *i
, , F i 9 Q t4. 3

PERFORATION RECORD

Type Size

fi f)l -Iri Frnm ? 5 ft To ,, 15, § f,

From ft Tn ft

-,-9.' WELCJTESTbATA\.___H__Mtl_MIU|. Jh JlH-flBtftS^fllJJH

10. PLUOOINODATA '^pg-:llv^jtfP' j f »fc i Hit Hft.

n,,. «..-^i

1'lot Location in Item 1 1. Show DlJUncu From 2 Section Lines.

13. RECONDITIONINO WORK'iM^BH 1 I III Jftli I Ifif

p-.p^if.) W.II Ff-m ,_ , , , , ft. Tn ._ ft

pf.|r. ,.(„-,,( (Vfll Ry

14. CERTIHCATION ; L -_ig«& '. JlLifiuflil .,- i 4L^ ML LiJfi

The work described above wai done under my supervision, and this report is
true and correct to the ben of my knowledge.

M""- Gerald U. Finn Mr.r,.. * WDX342
-.M,-.. 832 NW 67th Street vLy^ito- 1607

Oklahoma City, Olclahoma 73116
tip-H n,,. 8-26-85

.cc tnnmnvn «IIFBT« IF MFPF*S*BY



O000.rj

-.,,,; ... ..;. J-scij-;. ,

"jnarv — ur- . i lers Cocv

F;n! — Oriders L J D V

1 nu/N'FR Front

ML'LTI-PURP<

S'
WATE

1000 N
Oklah

er Federal S a v l n q s 4

DSE WATER WELL REPORT ^ uiftr

rATE OF OKLjMIOVIA 5t*im SvTtem t.'ixif ..

(OmciAl Lie Ontv)
oma City. Oklahoma 73132

Loan mnnpts 5757 NW Exoressway

Oklahoma C i t y , O k l a h o m a 73132 OUOVF 722-0959

2. LEGAL DESCRIPTION OF WELL EIM (Circle Onei

NW -. nr NE , nf NW i n r < - - 3 TM.-P 12 V R<-,F 4 prM- TOITNTY O k l a h o m a

3. TYPE OF WORK

New Wei G '
Recondi t ioning Work

3 Test. Monitoring

W e l l B-5

6.
Mater ia l

4. L'SE | NO.V. DOMESTIC 5. DRILLING METHOD

lugging ! G Uomesik- j G Irrigation G Rotary G "ev- Rotary
~ Siock ! n Municipal n Cibie T! either C o n t i n u o u s
£ Test

1

Moni tor ing ' G Industrial G Air F l i g h t Auger
i G Commercial
' C Other

LOG .. || 7. LOCATION PERMIT '•?*¥.-•*••; 'iW •'. i f i t ^(F U_Jt.

From To - '̂r!/ ^

F i l l - C l a y , D a r k Red-

Brown to Red-

Brown

C l a y - D a r k Brown to

Red-Brown

H i g h l y Weathered S i l t y

Shale

^ A U G 2 9 1

Oklahoma Water Rcso

0 3

3 10.5

10.51 15

QQU '••!;

Jrces 8 )ard

X

X

n. PLAT • • • : • : • • •-•¥-J?!.t'j?:t^:f1-..-y>;

B ^-^ •
1

|

NW , , . „ , NE „.

.

^

r^
II

X^

"^^

nf NW „. „, C.PC

© <ci_s«o

3 .
nel

:CM
12. PUMP INFORMATION : !'" =

Pum*' _, .

-ylin l.p

gpm.
fi.

i t this \vcil is Non-Uomestic. has thjs location been permitted?

.~ \,< ~ \n Pfrrnil \n

8. NEW WELL CONSTRUCTION DATA _J_ ^ i W ^ 1^^ i^J_L

nii-Fs. .„--.« a-U-B? --rPi«.H 8-14-85
r™ f ,r , ,-,nf Terrjron Consultants 5C. Inc
l^^|l.^ Laynp 0. Pprh

Piarrfi" iH- 8 m T""i n.r,h 17.Q t.

CASING RECORD

Diameter From To
Insiilr ..,., 2 ,„ 0 f, 15 f.

Cement Grout Surface Seal E Yes Q No
Tvrt tf S'l'ff" SM|- ... Pt»j«fli «f s««|. 1 f.
GRAVEL PACKED: Bentonlte to 4 feet

r.r,u.l P,rl,«i Pmrn 4 ft '« , ,. 15 ft

iirn. ml 1 ',»,(• _. 3r6 ft

PERFORATION RECORD

Type-Size

0.01 In . F,«™ 5 r, Tn 15 «,
Fmm fl Tn fl

9/ WELL TOST DATA -"'IBSfc^i^JifBi: i ( tU Mi. lifL

Static \Vner L*vfl Mo*" Land SuK«« ____.„ ft«_7, -,. , , f'

10. PLUGOtNO DATA'SSS.SS.iSfiHl.- '1 L It! Ml'- llfil

n... m..--.,

Raditlllfi,! \Viih . .. . u.t.ri.i T« f,

Hot Location in Item 11. Show Distance* From 2 Section Lines.

13. RECONDmOOTNOWOBR ;:;_}^SBÎ 5 1 Ui fl|t-_ lift

Q RtplacfJ Citing From _. . f t Tn , f*

(Jri(ri,r|npp.|j \Vj|| py

14. CERTinCATION;^--'-iSil-.flli^lll"-* t J*-t Mil.. Jilt

The work JescribeJ above w« done under my supervision, ind (his report is

true ind correct to the best of my knowledge.

M.». Gerald W. Finn ,,,-,.. .WD-34Z
A... 832 NW 67th Street PI,-.. - 848-1607

Oklahoma City, Oklahoma 73116 /
«r., ^^KTT 8-26-85

USE AUDITIONAL SHEETS IF NECESSARY



OOOOi)

'arurv — Dr i l l e r s C;> M L L I l - P L K H U S E U A l t
P i n k - O n i l e r s Copy STATE OF OKU

WATER KESOL'RC
IOOO.V.E. iO th St.. P.I
Oklahoma City. Ok la

l OWN-PR f ron t i e r Federal S a v i n g s & Loan
Oklahoma C i t y , O k l a h o m a 73132

2. LEGAL DESCRIPTION OF WELL

3. TYPE OF WORK 4. USE
G New Well G I'lugjmg G Domestic
G Recondi t ioning Work G Stock
jj Test; Monitoring jy Test Moni tor ing

1
W e l l B-6

6. LOG • • •,.<--..^.:-i..,~... 1 .7. LOCAT1

Material From To | £,',)!,'•»

F i l l - C l a y , Dark Brown
to Red-Brown

C l a y , Dark Brown to
Red-Brown

H i g h l y Weathered Sha l e
Red

O - ' - h

11. PLAT

*̂S^

l io ^*^
Lli

. WG ,29

0 4

4 ; 14

14 ! 15

"vl '

m iL

" •••• •">• •••

X

X

'••*•: ''^$«*m^
9

^*^
^^

A_
^v

^^^j

i
NH •/. of NE •,. ,f NH '/. of SEC __

lei
CM

12. PUMP INFORMATION 'fr 01" 1

'wlj or rylin.l.r

jpm.
ft.

If this well

C Yes G

.K WhLL K t ^ U K l ^awlfr

V H O M A Steam Sy«em rode

ES BOARD L'" f^°'i' • - —
-, n - 1 - O C Coupry .
3- °0> Jjj3:! (OfTlc,^ Us. Onlvi
loma 73 1 52

innoF^s 5757 NH Exoresswav

OH01S,F 722-0959
EIM (Circle One)

1? ^Tar.F 4 FCM; COlJTVfv Qlt l r ihoma

SON DOMESTIC 5. DRILLING METHOD
G Irr igat ion | G Rotary G Rev. Rotary
,"~ Stunicipal Q C^hle g Other Cm&ljlUC'J?
M industrial Q Air F l i gh t Auger
__ ] Commercial
G Other

ON PERMIT J--, 'f¥ 1-H.Bt 1 1 fitJBUl_i ffiU&
s Non-Domesuc. has this location been permuted.?

\'n Vrrmtt Vn

8. NEW WEU/CONSTaCC-lONIMTA^MLjLi ftl ^tft •( Jrjjfc.

DATESi ...-„! 8-14-85 rn.-,.,^ 8-14-85
Terracon Consultants SC, Inc.

firm,, Lavne 0. Pech
Diameter I I

r>u'»id<
Cement Gro
Type of Sun
GKAVEL P

Gravel P
Amount

1

f

.1. 8 jn Tnt,l rVprh 17.0 <,

CASINO RECORD

Diameter From To
2 O f , 1 5 <,

ut Surface Seal _] Yes Q No

ACRED: Befitonite to 3.5 feet
n'r-n! Ft"1" . 3 _ 5 '' '« 15. ft
i •.„.. 3.7 ft'

PERFORATION RECORD

ype Site

1 n \ i n Prnm ? '• Tn 1 fi f,

Fmm ft Tn f,

9. WELL TEST DATA^^£v^V*l_tiSM-l. i I &i..tt_ll J Mtfe

Staiic W'ate
If Anesian:
Approximat

1 ml Rflnw 1 and Surfift __..,__& ,._.,.. ft

10. pLuooiNobXTA""3_K:— -5-iaisaB^ | t fff Bttt^ Xlft:
Due Plunge
BackHlled V
Grouted or
Hot Localio

i
' l,h U.,-*.l Tn f,

n in Item 11. Show Diiuncei From 2 Section Line*.

13. RECONDmOOTNOWORK iljjggf?' 1 t ill MIL tilt

Date Compl
G K«r'»c^
G Replace..
Deepened \
Kedevelopet. VIVI1 fty

u. CERTinCATiONr^"33i4^dt!Jaifel 4 femtt-'-JdUt!
The work described above wu done under my supervision, and this report 11
true and correct to the beat of my knowledge.

Name r,or»1rl U P fnn Li'-T- * WO- 342
Ajjreii a3? NW 67th Street M.-,. . 848-1607

Oklahoma City, Oklahoma 73116
c.igT,,j I ^»f,,. 8-26-85

^-^^
-nnmov-i SIIFPTS TF VFrFSSjiov



00007

.'-.-.; — •'• J . :r l ^ r i oj r r c s -,,;j:

:jr.jrv — L T n i l e r s C J P V
?'.r.' — D n i l e r s CODV

1 nu-\-FR Frontier
O k l a h o m a

MULTI-PURP(

s
WATr

1 000 N
Oklih

Federal S a v i n g 5 A

C.

JbE \VATER WELL REPORT Aqi]lfer

.C. l O t l t _l.. P.O. QUA jjj33 (0mei_ t.le0ni

nma City, Oklahoma 73152

Loan AnnBF_« 5757 NW Expressway
C i t v . O k l a h o m a 73132 PMTIVF 722-0959

2. LEGAL DESCRIPTION OF WELL EIM (Circle Onei

NW •'. nf NE -.-, nf. NW •-, of,,.,- 3 • -nx'p 12 T R C F 4 F^M- coirNTV Oklahoma

3. TYPE OF WORK
G New Well P Huggi
G Recondi t ioning Work
3 Test/ Monitoring

W e l l B -7
6.

4. US
nc G L)om

C Sioc
3 Tesi

- LOG '."x.zi'ZjL..-: .
Material

F i l l - C l a y , Red-Brown

C l a y - Brown to Red-
Brown

H i g h l y - W e a t h e r e d Sha le
Red

"* A U G 2 9 '

Oklahoma Water t?»sn

II. PLAT

.— -i "̂ L
1 AC.| "

NW „.„, NE

-
"^^i

V

' • .o f

19 ®

From To ;V,'"J •»

0 : 4

4 ; 11

11 15

' ' '~ 1 1 i '
ooi? JLi!soy

. .' *',v "^'ii-t

X

^
^^

NW ". of SEC 3

1 Clrde 0 HI

CM

12. PUMP INFORMATION >«!"^; ,- ':

Rn-< '"ipacitv
Bowls or

x

Cylinder
gpm.

ft .

E NON-DOMESTIC 5. DRILLING METHOD
estii: G Irrigation Q Rotary G Rev. Rotary

< r-j Municipal [j rihl«. 3 Other _QQti lU_QU_
Monnonnj G Industrial D Air F l i g h t Auger

n Commercial
G Other

7. LOCATION PERMIT l2^T_a."i_5£_t i I £1-311 1. -Jfii
If this well -is Non-Domestic, has this location been permuted?

8. NEW WELL CONSTRUCnONDATAiJli 1 i H£ .Mil. . !4!ft
niTPc.. c.,,-,.1 R.I ..flu r»rri,,^ 8-14-85
C p n i r a f i n r Tprrarnn rnne.nl tant« 5T . tnc
n,,ll., 1 >yna 0 Parh

CASING RECORD

Diameter From To
lr> f i .4 f 2 in 0 f, 15 f,

Cement Grout Surface Seal E Vei Q .Vo

GRAVEL PACKED: Bentonlte to 3.5 feet
r,f|i,f| IV),..! From ., 3,5. f' "F 15 , ft

lmnun, |l..,i- 3.7 ft3

PERFORATION RECORD

Type Size

0.01 in. r,n~ 5 f, Tn 15 <,

9. WELL TEST DATA . :J&_^. ' fit^idttft i 1 ^{ft ^Lr; l48i

10. PLUGGING DATA x..i .̂..--:v-i^«^Bpl.;i kflftiiU*-iUfc

Pn.-LliHf,! VIM.K . , , U.,.r.l Tn ft

Ploi Location in liem 11. Show Distances From 2 Section Lines.

13. RECONDITIONING WORK -fcl *&»Mit>* t AUBM^oltfr

Uf.lfvf.l-nf.l VV.II Py
'

14. CERTIF1 CATION ̂ ?^2^.tIiJ_____E.J. £ fiUV£L .̂ J1P

The work described above wu done under my supervision, and this report is
true and correct to the ben of my knowledge.

Oklahoma City, Oklahoma 73116 ̂ ^/
1 — *""

USE ADOmONAL SHEETS IF NECESSARY



O O O O o

\

'."."hue — - V , i e r ^ t iou
Canary — Dr i l l e r s Co

rces r lo - r - M -JUTI- PfRP(

Pink — Dril ler! Copy s-

WATE
1000.V
Oklah

l nu/vpp ' Frontier Federal S a v i n g s I

JSE WATER WELL REPORT • , —

r i n u, c nn Q c i c ro t County — „.t. l O l l i JL. P.O. Do.i jJjBi (0mel_ L.,,OB|V)

oma City. Oklahoma "3152

i Loan \nnRF.« 5757 NW Exoresswav

O k l a h o m a C i t v . O k l a h o m a 73132 PHONF 722-0959
2. LEGAL DESCRIPTION OF WELL EIM (Cire ieOnei

NW . nf NE • - , nf NW • , n.f ,.,- 3 • TWP 12 s - R H F 4 F^M- COUNTY O k l a h o m a

3. TYPE OF WORK
G New Well G I'lugging
.~ Reconditioning Work
XJ TesL'Monitoring

Well 8-1
6.

4. USE NON-DOMESTIC > 5. DRILLING METHOD
• G Domesuc G Irrigation G Rotary G R«v- Rotary
! r- Sm.-i : P Municipal ' H Cibl. (J n,h,. C o n t i n u o u s

_j Tesi Monitoring G Industrial G A'r F l i g h t A u g e r
Q Commercial
Q Oiher

: LOG :•-'-"•?-;'':;•. -. :
Material

F i l l - S i l t y Sand
Brown to Tan

F i l l - Sandy Clay
Red-Brown

Clay, Dark Brown
to Red-Brown

Sha ley C lay
Red-Brown

"a A U G 2 9 '
Oklahoma Water Rest

From To i^,'^,'-"

0 1

1 j 4.5

4.5 12.5

12.5 15

urces { oar:)

x

X

11. PLAT ' , . ;•;.- '--ft:f^.U ;>. :.

B ^^
•
^-.̂

\

_A_
V1

^

^^

NW ... 0( NE .„ of NW v. of SEC _,
(^ (Circle 0

•n_T> 12 c.. ur.F 4 r'U/wltN
Hi

CM

12. PUMP INFORMATION ' S*.'iri--: : ;

Depih of Bowls or r^lin.l.r

gpm.

fi.

7. LOCATION PERMIT .î t̂ijgSI. J I fjj[ _3||; ;j$:
E l this we'll is Non-Domestic. Has this location been permuted?

.8. NEW WELL CONSTRUCTION t>ATA!HLJ 1 J_lJftk~ .Itt

HATKS- i,.-^ 8-14-85 rn-,ri«!.d 8-14-85
rnn,r,r,n, Terr8con Consultants SC, Inc.
(MM., Lavne D. Pech

CASING RECORD

Diameter From To
Inci.l. 4 m Q f, 14,5 ft

On I.I.I. in f, f,

Cement Grout Surface Seal 3 Ye» Q No
T^» nf Snrfj,-. C,i|. , M p.ph nf S««l' 1 . ft

GRAVEL PACKED: Bentonite to 3.5 feet

Amnnm H...( 2.9 ft3

PERFORATION RECORD

Type.Size

0.01 1n. P_ 4.5 , m 14.5

9. WELL TEST D ATA 'J:;_H£ |̂l3flHK...I * l&f -S&iii c J^^S

10. PLUGGING DATA ̂ ^ .̂î tiiK.! -i.flrklfttt^. &&

Hot Location in Item 11. Show OUuncejs From 2 Section Lines.

13r RECONDITIONING iWJRk-JtfflBilitfttJltS^ UHfc

Kf (XT lopi^1 wfll Rv

u. cERTincATibN:.;i.*i.i;iJl._;__iH. j t fei iii ffi.
The work .escribed above wu done under my supervision, and this report is
irue and correci 10 ihe ben of my knowledge.

M — Gerald W Finn t ;,.-.. .. WD-342
A.U».. 83? NW 67th Street P.,-,.- 848-1607

Oklahoma City, Oklahoma 73116. ^
c!r>i / -xitr 8-26-85

f IT VCfT«C4OV



.V 'X j t e — •v'a '-pr Resource. Boara

000.10

Canary — Dr.ilers i_ooy
?:n« — Dril lers Copy

M U L

: OWVF.R . _

:. LEGAL DESCRIPTION OF WELL

3. TYPE OF WORK

TJ-'Ntw Well '72 Plugging
~ Reconditioning Work ~ Test

iTATE OF O K L A H O M A \n,,,f.f

A i LK K L b U L HLLb BOARD

XXI N E • f l l h Si ?O Bo» 5Ji85 ':ur.nrj» _
k l a h o r r a Ca\ O i l a n o m d ." i i 5: r^untv

Official L ' s e O n i y i
n PURPOSE WATER WELL REPORT

ADDRF.SS

i.iinvr

J. PROPOSED . PAST fSE 5. DRILLING METHOD

3'Domesiic ~ Irrigition ~ Stock ^Rotary ~ Rev. Roury
G Municipal ~~ Industrial ~ Test n Cable ~ Other

A^JTr^:£..'';;-rLOG>-. *.£,",.. .vv '.....
Matenal

J^T*^ d L\tt U4 •f'

"~^ *•-»
•''.'' '--/^ •

••,.-'-' -

: "'

From

It

**+, ^

To

It

r ''M '

11. PfcAEi . ;: - -; • i . ^?H#>,

g '

I y
1

i ;

y
1

! '

TWP ( V <<Rr.F. l~)f

"«ofSEC_S_

EIM.VtStF.CM !

l^iBilF-lKFORMATION' : : ̂ 3*%^ ' ' "T- \

Pump Typ. v /

Depth of Bowl. OF Tvlinn./ \ ftl

7. NEW WELLrcoNSTRUCTiON DATA" p^JJ • : •.{: ". 3?;. j f j j ;

n,,... Stm-«i J <-. 3*^ Jrl r ^
rnntr.rtnr-f4'! rvt ?-J fff.^ . • /I O 1 u ^-^ f 1 1 t',p,S ' C" •

Hnller J^ rt- U 1 ̂  ^ 5

CASING RECORD

Diameter From To

•n. '• ft

Gravel Packed:
Or.vel P>fk»d From /„<•*!,. fl tn _'j1 ^> _ ft
Amount Ilierf: ^t^t~ f-~

PERFORATION RECORD

;i7f U. ,"J_n F">m _ _ 'f Tn ft
From ft Tn ft

8. WELL TESTDATA ^'^»i- '. SSVrS-IJP ' i t $1 ;8BT ' ?IK
Stit if W«ler I^evel Relow LanH j=lurf«r. 4^ .' ft
If Irt»«r1n; F!ow« gpm

W.t.p T»mp .__ « r / f Ouil.'tv

BAILER TEST

Hriwriowo JP-. '̂ ft A f t e r Pumping ... --^ Ar tf^f '" ' ' ^Pm

Si»» of R.ni.r. _ , . rT m ' -

PUMPJNBTEST

Hr.wrinwn _ ft. After r*Umn,nif krj At gT™

H,,kf i l l_H W i t h V M.u,-i.lTn fl.

Plot Location in Item 11. Show ^DisUnces From 2 Section Linei.

10. RECONnmoNiNc WORK :'&M-13J!I' v 1̂  IT! KBtt:;" .-J5V

i — P^.II,.^ Vr**1) Fr"m NY ft TO ft
P— p»"H W»» Frnrr, ., .....T^ft To _ .'t.

R_H.v.lnp~4 Well By ., , /

u. cERrmcATioNjait^i'ii-. S j£$fl£ i H i^'-VfC - IDBi
The work described above wu done under my supervision, ind this report is
true and correct lo the best of my knowledge.

<4^st t-/^/**^ Z'J^'e^fr' Zf ^ i-J^?
^^S s

USE ADDITIONAL SHEETS IF NECESSARY

(b) (9)



ooon

.V"iite — •K' l i e r Resources 3oara
f inary — Drillers Copy
p-.nk — Drillers Copy

STATE OF OKLAHOMA
WATER RESOURCES BOARD
1000 NE 10th S t . PO Box 5 3 5 8 5
Oklahoma C.;

MULTI-PURPOSE WATER WELL REPORT

Aquifer
Steam System Code.
Use Code
County

'Official UseOnly i

f /T,

r w v E R ADDRESS

3. TYPE OF WORK

_' Plugging
~ Reconditioning Work G Test

4. PROPOSED / PAST USE

2"Domestic _ Irrigation \_ Stock
n Municipal G Industrial G1 Test

LOG
Material From | To

O-'

IL PLAT

1

1

TWP.

'. of ___£<__V, ofSEC

S: Br.F. t>f PIM>C

12. PUMP INFORMATION

Pump Type
Power Source.

\

/\
DeothofBawl.orCvlinrrfi

.CM

-SVm.

- ft-

5. DRILLING METHOD

Q Cable
G- R«v. Rotary
G Other

T. NEW WELL CONSTRUCTION DATA! "y-.:«. .- i -f>5«1-!--.-• • -UT-Jj-'-.

. Completed.
ntractor .
iller -Jl

. in. Total Depth.

Diameter
**'- — ••-

in. .

CASING RECORD

From
XJ

To

Surface Seal: 3*Tes
Depth of Seal: &
Gravel Packed:
Gravel Packed From
Amount Used:

..t..
-ft..

. ft.
, ft.

Q No Type):
ft

. f t .

Type.

PERFORATION RECORD

From ^<~ ft. To "TV
From ft. To

_ From _________ ft. To

.f t .

.ft.

.ft.

8.. WELL TEST DATA.. ' • • _ • : • ; . • • • • * » ' ? . ..>'1S;|-

If Artesian: Flows.
Water Temp.

.gym.
_°c/f Quality.

BAILER TEST

Drawdown _
Size of Bailer:.

.ft. After Pumping_
I |tL

.hrs. At y y .gpm.

Opiwdown

PUMPINGTEST

.ft. After Piping_ Sn At -«pn>-

9. PLUGCING;DATA-

Date Plugged \
Backfilled With \
Grouted or Cemented From. _V

_MM*"-'To
.ft. To.

Plot Location in Item 11. Show Drfiirnei From 2 Section Unes,

..t.

.ft.

10. RECONDITIONING WORJfr^

Date Completed . \

Deepened Well From
Well By.

To.

.ft.

.ft.

.ft.

is. CERTTFICATION. - e |r? .̂ if;'.-'-..
The work described above wu don* tinder my supervision, and this report u
true and correct to th* beat of my knowledge.

-/
USE ADDITIONAL SHEETS IF NECESSARY r/

(b) (9)



-.:: — '•• j:.7 .-...our:;. r.ca.'J

nap,' — Dri l lers Copy
K — Onllers Copy

MULTI-PL'RPOSE WATER WELL REPORT

STATE OF O K L A H O M A

WATER RESOURCES BOARD

1000 N.E. I0th St.. P.O. Bo» 53585
OWthomi City. Oklihomi '3152

Aquifer -
Steam System Ccxie ,
C.e Code
County _

(OITiciil CM Only)

00013

. OWNER feflra Sto
. PHONE

LEGAL DESCRIPTION OF WELL

<^- ". of-''4> ". of J^L_ ". of sec. ^TWR.'^ ^

(Circle One)

£^
TEtM; COUNTY

, TYPE OF WORK
». New Well G Plugging

Reconditioning Work
Test/Moniionng

4. USE
Q Domestic

C S«x*
C Test/Monitoring

| NON-DOMESTIC
j G Irrigation
j G Municipal

G Industrial
Q Commercial
D Other

5. DRILLING METHOD
(^<C Rotary \_. Rev. Rotary

G Cable G Other
*3 Air

— •---}«? LOO --
Material From l To ! rJ'JJ,".

0
31

3!

1. PLAT

o

<^_, of

"WP.
) &

.S ;H

'- of SEC .
(ClrcMntl

12. PUMP INFORMATION

Pump Type _

Power Source

Depth of Bow!

\

7. LOCATION 4 Jtf. Jlii,

If ihii well is Non-Demesne, has this location been permuted?

£ Y.« Q \n P,rm,l V.'n

8. NEW WELL CONSTRUCTION DATA j. I 1]:

Driller DLL

Diameter Hole. . in. Total

CASING RECORD

Diameter 1 1 Fromr 1 1s/a ,- .
lo

To

Outside.
Cement Grout Surface Seal J] Yes Q No

GRAVEL PACKEDi

[ Used:

IQ '

j rmn\

,-UlL
PERFORATION RECORD

Tvpe.-Siie

. From

. From

.From
.ft. To
. ft. To

9. fi

Static Water Level Below Land Surface _

If Artesian: Flows __________ gpm.

Approximate Yield /^ .gpm.

10. PLUGGING DATA *^rtf*.'•.<{ aSjj

Date Plugged S

Grouted or Cemented From ___

Plot Location in Item 11. Show DM

. ft. To

From 2 Section Lines.

13. RECONDITIONING WORK:;|j

4^Date Completed
Q Replaced Cuing From

Q Replaced Screen From
Deepened Well From

ft. To
ft. To
ft. To

. f t .

. f t .

.ft .

14. CERTIFICATION^^

The work describe- above was done under my supervision, and this report is

true and correct to the best of my knowledge.

Signed

USE ADDmONAL SHEETS IF NECESSARY



u
-\,-,V.. /Warr Acres, Oklahoma 73122

ADDRESS.

, BESdUPTTON OF WELL

;TWP. .

PHONir 787-95^5
EIM

CXlahom* ;•'"..'"

4. PROPOSED / PAST USE 5. DRILLING METHOD

fi Rotary - n B«v- Roury
.Q Cable Q Other .

•f?ah(S '
.-ĵ ind 'i shal*' '.
water- 502

508
521
530
54U-
550

502
503
521
530

Driller LArry -J.1.
.rMnl. 1 1«

\?n —
Total Depth ( \J . . *

CASING RECORD

From

SurUce Seal: Q Yea
Depth of Seal:
Gravel Packed:

-. Gravel Pidced From
Amount Used:

U shot: to the

_. 3hOt.1

Six*

Static Water Level Bekrw Uixi Surf*
U Artesian:
WaUrr Tempsome ho^t.-.e-

ci , 3 a t
- plus at -. - , .. BAILER TEST

f* After PnmpinjfVm»do>»n n ° n r

Gnwte. or CeromtedFmi
Plot Loeat-ia in Item Itl Show -Diatmnee* Frorn'2 Section Linm.

Q Replaced Caaing From
O Replaced Screen From
DMpcned WeU From
rtedcveleped WeU By

The work deienbed above waa done under my jupervuion. aad this report IB
true and correct to the best of my knowledge.

Oav*d t-oln-.Jaxter • >'£ 33

00013
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•Vhne - 'A'l
Tanary — D
Pink — Dnil

'.. O W N E R .

IfT rt^sourre? Sojrd
rillerj Coov ,,

A
en Copy

1C

C

MUL'

STATE OF OKLAHOMA 4 ,„•„
A l ' t l R HKSULKCES BOARD ,,.._, <v,,_fll rnd.

500 N F 10th Sr P O S o » i l 5 8 5 !!«• r.>rl>
k / j h o m i r , r v Okl jhomj "11 52 Cou"ty

[Official Use On ty i
H PURPOSE WATER WELL REPORT

ADORFSS

-UafcP

2. LEGAL DESCRIPTION OF V

3. TYPE OF

3 New Wei
^j Reconditic

/ELL

WORK

~_ Plugging

ming Work Test

EIM . . -

4. PR

/S Do
QMt,

«. , LOG ^^fj-:..'
Matenal

rdi'shais

«M -oOCT

From | To

1 Jl

W

^S\
i 19

/ ,

?f"

r.'.'i-'

/ ''/

'd

n. 'PLAT • '-ijtfr •

rj — j
L±

X

| |p

i i

•

1
,..;'.!' ,.,."• «' ». »( • :

N
TWP " Tf e,. Rf.F -"

'A of SEr 1 p .

EIM.WIM.ECM

12. PUMP INFORMATION ;?&•>.- ••.?:' • ' ;> . .

Pump Type
Power Sou
Rated Cap*
Depth of Bo

OPOSED / PAST USE 5. DRILLING METHOD

mejue C Irrigation £] Stock C Rotary G Rev. Rotary
nicioal C Indtmnal !~J Test 1 ("] Cable r~] Other

1

7.-NEW WEUffiONSTRilCTiON DATAî ^^}1. 4 'r'irS* '1 i ' :

2 .^j. ^y O - - j - •
- rVmlpM'tnp l'''^,"rir"'s 'r. •*•?»• ' ' o i l —..< !!*„,.

Hnll.p ", . ^ _ '•'-_?.-••.

CASING RECORD

Diameter From To

m. ft ft

Surfirf §ftl- ~J Ye« f~] >Jn Typ«: ___iiS2**'~

TVpih of Seal; "• n f t .
Gravel Packed: yse
'•'!«•( P"kf^ p""n f 'n ° C __ M - | fj

Ar-nunt (ft^i- " ''' --•.-••

PERFORATION RECORD

Si.. C lOOt i ?„„ '•._ <» ?„ -P •,

, F-«- 70 ft. Tn "•= t

^WELLt-^DATA^'S^i'Srj'iSJ^I^^^. {TtUSl-r =- - .If -.

<?L.tir W.t.r l^v.l R.Uw tjf.^ SllHv* "* n t

Wlt.p Temp. ._.r<? » f / f Qu«Jitjr

BAILER TEST

SiM at Ruler:- J.j.- i, J "* gml.

PUMPING TEST

r)p»w>ii>.n ,. ''2. . _. ft Af»tf P«mpinj ,,'_,., h-i At _ i. - jpm.

».>tuGGiN5:_ATA -l<8ijgT*.::i_we£3f!iK* •rilS36ir -s <!*.«

R^-knil-n Wilh M.u-i.1 Tn ft

r.pntil^rfnrOniffitMl Tonm fl Tn ft

Plot Location in Item 11. Show Di«tanee» From 2 Section Linei.

10: RECONDITIONING WdiRX ""3?O_S8£?""- SS^T 7 ^jf '

O Rtplaod Screen Fr~" ft T1) ft
D««p«««H W.ll Pmm ft_ Tn _ _ _ ft

is.-comncATioN -3%0^W&&a& - «»-'? "" i*
The work deKhbed above »aj dont under my lupervision. ud thii report u
true and correct to the beat of my knowledge.

-nri-p... 7-r» ••«)»./,--. •• ' . ^T. Ptin«-« •» "* - - - •

5i-._H^O--®^tx-O/ /. ~f-Jrl'<"S?LS~\.' n... ^ - l - ' - '
^ ./

USE ADDITIONAL SHEETS IF NECESSARY

(b) (9)



O O U l - ' i

-ite — '.V'a.er Resources 3oaro
inarv — Drillers Coov
-K — Drillers Copv

,,

;nn i i i -n nn ^-o
STATE OF O K L A H O M A ^ulf,p

.A 1 LK K h ^ U L K L L b BUAKD

1000 N E 10th it PO So. 53585 I'tt f/vjfl ,
O k l a h o m a Of. O k l a h o m a 7 11 52 County

O W N E R

•Official L 'seOniyi
MULTI-PURPOSE WATER WELL REPORT

"" a^r1"

TYPE OF WORK

;VJTew Weil Ij Plugging
~ Reconditioning Work ~ Test

4. PROPOSED , PAST USE 5. DRILLING METHOD

L^Oomestic ~ Irrigation C] Stock ^-ftBflry"" iZ Rev. Rotary
<~~' Municipal ~ Industrial ~ Test H Cable p Other

ft. LOG -•**?.:.•&:£. -
Matenai ! From i To

1

i
i

1

i

*"-"*• 4-i

Mm

'/ /i
11. PLAT :; .• 7ST..--V" i .-

i i
, . i I ' i_d | i

! 1 !
1 A

1 Y '
i !

i X! '
i i

./_£_£.'/< of 5"̂ '* of ->"£• '/. of SEC /*/
i ~^P ^TU/D / -^-^^^- RPT OW^ riM W1MECM

12. PUMP INFORMATION A «>^v^- ---

1 Pump TyP* .... ,_., _ ̂  '
I PA.U.. ^* ̂ ..r n . T

1 R.l»^ Ctntfttv / \

m p»pthnf Rnwl«npryli!j^.p \,

| /

gpm.
f t . l

7. NEW WELL CONSTRUCTION DATA" !3S| 5 : l:! 881; -)1

y/^n* -S^w
'"nntrannr -/i— « .̂r̂ " •̂ "
Hrillur P^H^t r\

CASING RECORD

Diameter From To
^ ' 1— i- /) 't <^> ft

-^n. 't. ft

Surf»r* >^-|. P—-VM r~i No Typ»- ____
n»p(h ijf s««i; / £7 h
Gravel Packed:

Amount [Jwd. .„. &2fS -S

PERFORATION RECORD

Tvp. ^&t_f1^ F""" L{ ' () f' T" ^J^^ "
Si» L^J *Ĵ  — Fpnm ft Tn ft

Fmm ft Tn t

8. WEXXT_3rTDATA~'rl^SS <tf.EJ_t| * i||-l _•!?- 131

I f ArtMifn. F1nw« _ __JP"n.

Water T»mp. .,., , _ » r / f Qu»litv

BAILER TEST
^//Jf' //1AU *-*

nrawdown f-^df, ^]^«tw-«jT«r Piimpm-. __ Vp« At ~ f J7""

Size of Railer: , , _•_• jjil.

PUMPt^ST

Driwdown ft. After Pulping f"-s. At gpra.

a pLucciNr; HATA — ̂ ^fc*^/ ^-<iflM" i f fi4 HI'* -P-1®

R.c-kfill.n With .... \VM.t«ri^Tn ft

Plot Location m Item 11. Shoy'tSijtajtcts From 2 Section Linea.

10. RECONDITIONING WORK ̂ "~!'-*~-*H tfWW- 1 t fT¥ ~Vf ^~~ V~M

i

!~i Repl.p.d .S<-nM>n From ,. V,̂ l ft T0 „„ ... ., .„ . ft

De«pen*d Well Frnm __/\ '* T* ft

R«d*v.lnp«i W.ll By .<< ^-^

s. CERTrncATiON ' i !_H»!, > iUU'^j- * f ftl WfV:"- UPi
The work described above wai done under my supervision, and this report ii
true and correct v> the beat of my knowledge.

Aridr*« IM ^^ X^</^_^> /$&&>. Phon*« ^*r ̂ - 7 >**«-

rs ^a^ S? ^/^.x^^^ /^ t_ _ _ .

USE AOniTIONAL SHEETS IF NECESSARY

(b) (9)
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Canary
?ink -

-.. OWN

Water Resources Board
— Drillers Copy
Drillers Copy

ER

'A
• /•

C

MUL

3. TYPE OF WORK

^-NewWell G Plugging
~ Reconditioning Work G Test

8.

Application No, _____
STATE OF OKLAHOMA 4.;iff.r

ATKK KtSUUHCLS BOARD «.,.._. ,„.,._, r^.

Wl N F 10rh ^ P O Ho, 5 1535 r« r«H_
k l a h o m a T , iv Die l ahoma 731 52 Pnimty

'Official Use Oniy i
r; PURPOSE WATER WELL REPORT Q ^

ADDRESS _ _, -. -

PHONE

4. PROPOSED / PAST USE 5. DRILLING_M£IHOD

G^ornestic G Irrigation G Slock G^olary G R«v- Rotary
G Municipal G Industrial ~ Test H Cable i~1 Other

- .- . •-.• LOG ...;:;,;•.-.-;-"'-,•;- • - .
Material

^—
-r^

S/<^-tr{

Illl <--p c :QC' . w i 1*1

Oklahoma Water Resour

From

TT

^13 1

es Boa

To

!
d

-"« •'

li."-PLAT ' -"":;"-l^?JT-5^^^tu&3C«-'f?:*r;-i?

•^^^t •
r

TWP

12. TU.

Pump
Power
Rated
Depth

!
, I
i
1 n
! ' 1i
I ; |

«

> t

'.'• of S ItJ '/. of ^2-A of SEC _/

IP INFORMATION •;;**ili-ir;:::-i - :•

Typj. i /

, \ /

~*p«nty ___, , A JFm 1

nf Rnwll OP Tvlind«/ \ ft i

/ ' i

7. NEW WELL .CONSTRUCTION DATA }:.'./;fJ; - ( ft; * ̂ ;i '•- ; :$'-

nriii.p IJ/3- U/£\

CASING RECORD

Diameter From To

in. ft ft.

DeptS nf s£ih . _/£), . . ft
Gravel Packed:
T.p.v^l P<rk*d Fpnm y.̂  _ ft, In ^ /5 ft

Amount IlMd: rf^_^_

PERFORATION RECORD
TyP« ̂ ^^ Fpnm V^* ft Tn ^<5 t
Si»» *f ,1— Fmm ft Tn ft

" From ft Tn ft

8. WELL TEST DATA '~.3'''"' '^'tittS' >•• ! ft1:' 3fl^t. i l^l
Stltic W«t»r I^vcl Rf|nw [-and Snpftf* ^2tU ' ft.

If ArtMian- Flow, _ jpmi

W.t.r TVmp .. ..'r^f QulJitv

BAILER TEST

Drawdown ^f^ ft. Aft»p Pur-piny __. _ hp« At [ tii^'f pp™

Sii« of Bail*r- ^ . _ _ jf«J.

PUMPING^EST

9. PLUGGING DATA • •'•.•.'ITS''!-?- fr?}J '' '. fit?} $f?fY f «•' :

R«.kfill^ With \/ M.t*n.l To ft
r.poutud OP Cemented Fpnm /\ ft. To ft
Plot Location in hem 11. J5ho« DiiUnces From 2 Section Lines.

10. RECONDITIONING, WoilKir." ',̂ {:i: sllr'i.f • I' fi-Jl-flrlfc.!" • > -!:

Dmta r^nmpl«tMi v /

P] R»pl>rf^ 9>pMip Fi^m \y ft T" ft

""™7\
^ ̂ T
/

IS. CUtl'lMCATION -i.;.ii>(4lr'~?:-':'.W:i t.sjhf *• ^' ^t ' _9t'H ! Id

The work described above waa done under my supervision, and this report is
true and correct to the beat of my knowledge.

«- ̂ .1 /̂̂ J^ n-.W*^^

(b) (9)



JVhtte -
^ajiary — Drillers Copy
?ink — Drillers Copy

JUL 13 1981

OKLA. WATER REiOUHCES BOARD

... OWNER 'Bethany, Ci ty of

STATE OF OKLAHOMA
WATER RESOURCES BOARD

1000 N.E. 10TH STREET, P O. BOX 53585
OKLAHOMA CITY. OKLAHOMA 73152

MULTIPURPOSE WATER WELL REPORT

Application No.
Aquifer
Steam System Code .
Us« Code
County

(Official Use Only)

tffr
PAGE 1

ADDRESS 6700 N . W . 36th Street

Bethany, Oklahoma 73008
1. LEGAL DESCRIPTION OF WELL W e l l No. Gl

TWP 12

PHOMF

N 4 WIM
UNTV Oklahoma

l. TYPE OF WORK

3 New Well Q Plugging
2 Reconditioning Work O Teat

4. PROPOSED

Q Domestic
S Municipal

/ PAST USE

D Irrigation
O Industrial

Q Stock
D Test

S. DRILLING

D Roury
a Cable

METHOD

B Rev. Rotary
PI Otner

Material

;iay, sandy
iand.fine grained
;iay,very sandy
Sand
iandstone w/shale lense
Shale, sandy, red, dry 1
Sha le, sandy , red, dry
w/sandstone lenses

Sandstone w/shale lense
dry

Shale, sandy, red, dry w/
sandstone lenses

Sandstone, red, water
Sandstone, red w/shale

seams
Shale, sandy, red w/
sandstone lenses

Sandstone, red w/red
shale lenses

Sandstone, red
Sandstone, red w/red
shale lenses

Shale, red w/sandstone
lenses

Sandstone, tan
Sandstone, red w/red

shale lenses
Sandstone, red-tan

8
18
48
54
98

15.1

350

400

420
467

580

610
635

650

680

710
730

18
48
54
98

125.
350

400

420

560

580

610

635
650

680

710

730
760

X

X

x

X

X

X

Dates: Started

Driller
Diameter Hole

r
R

Surface Seal: g
Depth of Sea
Gravel Packe
Gravel Packe
Amount Use<

Typt Stiil
C.JT» Stefi

Sc-pj
666 to 680; 70
..--.-•'s'î r̂ -r

Static Water Lev
If Artesian: Flo
Water Temp.

Six. of Bailer:

3-30-81
Hpmohin Coroorstinn

. Completed _i;Il8_L

JifinXls.
is S/B . in. Total Depth. .ft.

Diameter

CASING RECORD

From To
a??

Yes
I: 41

DNo
n ft

_ft..
_ft
fAmant arnnt

. ft.

. ft.

Fpom 47f) .ft. to. fl?7

10^0 ru . f r .
.ft.

PERFORATION RECORD

.ft. To.
.ft.
.ft.
.ft.

BAILER TEST

. fl. After Pumping _
g-L

At

PUMPING TEST

ft. After Pumping _|

ooo iv rrr;

Granted or Owented From
Plot Location in Item U. Show Distance* From 2 Section Lines.

Dat« Completed n/a
O Replaced Caainf From
D Replaced Screen From

" cij p con
R-developed WeU By

Submersible
Power s-»~« 460 V - 3 phase
R*l«d Capacity -J5Q
Depth of Bowls or Cylinder 720

-gpn»-_ ft.

The work described above was done under my supervision, and this report is
true and correct to the best of my knowledge.

Name Elmp- I Hpmphm License t _ w n - 1 3 3
Addreta 4834 S.83 E.Ave. . Tu l sa .OK Phone» 918-622-5133

n.L. 7-fl.P.i

USE ADDITIONAL SHEETS IF NECESSARY V



— 'A'aicr Re-sour"' Board

00018

^^-^^EIVEO ' w
5TATE OF O K L A H O M A ^qu,/,r

A T K K RESOURCES BOARD Sl,lm „„,,„, (oH ,
1000 N E 10TH S T R E E T , P O BOX 53585 i'«. CnHo
O K L /

JUL 13 1981
Mill ."

MIA, WATER RESOURCES BOARD

O W N E R B e t h a n y , C i t y o f

kHOMA C I T Y . OKLAHOMA 73152 Pnumv
lOff ina l I 'M- On ly I

PI Ptmi'OSE WATER WF.I.L RF.I'ORT / / £
PAGE 2 ' ^ ~

ADDRESS 5700 N . W . 36th Street

B e t h a n y , O k l a h o m a 73008 PHONE
I.ECAI. DESCRIPTION OF WELL W e l l No. Gl gp

N W I M
NW !/„ nf SW ./. „, NE M.«I~, 21 TWP 1.2 m R,. 4 ^__, rn,INTY O k l a h o m a

TYPE OF WORK

; New Well D Plugging
Reconditioning Work O Test

4. PROPOSF.D / PAST USE 5. DRILLING METHOD

O Domestic Q Irrigation Q Stock [] RoUry (g Rev. Rotary
S Municipal D Industrial D Test |~] Cable f~| Other

.'•• i f* »
Material

^ A L E . r e d w/sands tone
'enses
ands tone . r ed w/red
s h a l e lenses

From

760

800

To

800

827

r"-.'

X

X

l. PLAT

IS

. . 1

NW ,. . SW

N
WP 12 •: f

•

o/ NF '* of SEC 21 •

ir.p 4 --muiium--*

2. PUMP INFORMATION

Pump Typ» ^uhmor< i M o
Power SAIIPM dfifl U . I ph»«o

Depth of Bowls or Cylinocr 7?f) fl.

T. NEW WELL CONSTRUCTION DATA

T Tn Q i /i 7 Q i
n%<(»«- St«plp*1 , , J -OU _p 1 iVmplrtod U - / - 3 i

rnnip.ftnp H e m p h i l l Corporation
i>-,n.r Henk le
n,.r-.l»r Hnl. 15 5/8 in T.,l«m-plh 327 fl

CASING RECORD

Diameter From To
8 i. O r , 8 2 2 „

in r< fi
.<;,„•'.«» SMI? 5? v« n NO Typ». .. Cement grout

V-J L.J '1 ..-.— II. •!.-.

IVpth uf Sral- 470 f|
Gravel Harked:
T.P.v.1 P.rbn.l F-nm 470, fl tn „ 327 fl

Amnuni 11 -̂ 1060 C U . ft.

PERFORATION RECORD

Typ»_|ta.1nl3SS FPOIT, 538 ft Tn 55§ fl

si» Steel Wel l y~,m 594 fi T« 602 h
Screen-. 020 FPO-, 626 fi TO 650 n

666 to 680; 700 to 714; 728 to 738; 786 to 818.

». W F.I.I, TEST DATA

Sl.lir W.l«»p I-.V-I (Ulnw [^nn Supf.-. ., ,,.1ZP .. . fl

WMI.P T"-ip 1L, *r/* quality .. GOOd

IIAII.KHTKST
ttpawiinwn n/a ^ fl. Afl»r temping hp< Al 1_1 _ rTm

Sin- of ll.il.rr _ .. (?•!.

PUMPING TEST

nrawdnwn §00 . fl- *'l" Pumpinj _____ hp«. At 600 ~Pm

9. PLUGOING DATA

f u i A i*ini*i»«w4 n/f l
l in rkf iMM W i t h ..__ , M«i»rt»iTn _ f t .
C;-M|(»1j,?r<-_m-n(H Tpom fl. Tn ft.

Pint l<ocatinn in I t rml l . Show Distances From 2 Section Lines.

\Q. RECONnmONING WORK • .V.*

n,,. ft»,ai.i«* n/a

n MrplirH Srrrt n From _., ,, ..,„__ f1, T«__ , , , . . _ _ f l

1.1. CERTinCATION .•.."*

The work, described above waa done under my supervision, and this report is
true and correct to the beat of my knowledge.

N.m. Elmer \,. Hem.hm i ;,-.-.-« WD-133
Addrrsn 4834 S.83 E. Ave. . fu l sa ,OK. pho—« 9fS-6?2-3:33

•y
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000-

*n»rv — Dnilers Copy
ink — Drillers Copy W

JUL 13 ,93, 1£JL*

STATE OF OKLAHOMA Anu.f.,
\TER RESOURCES BOARD „..„ .,„.,._, ™.

E. 10TH STREET, P.O. BOX 53585 Use Code
HOMA CITY, OKLAHOMA 73152 rn.,-.v

(Official Use Only)
OKLA. WATER REiOUftCES BOARD MULTIPURPOSE WATER WELL REPORT /</ ff

PAGE 1

OWN-PR . Bethany, City of AnnnFss 6700 N . W . 36th Street

Bethany, Oklahoma 73008 PHONE

LEGAL DESCRIPTION OF WELL Well No. Gl *•

NW ,,„, SW ,_„, NE ,_„,._, 21 -TWP 12 ^R 4 ™.rn,IMTV Oklahoma

TYPE OF WORK

5 New Well Q Plugging
] Reconditioning Work Q Test

P-'.:-" «:»5V. --—,.' *~y. - •!-:•-._
Material

lay .sandy
and, fine grained
lay, very sandy
and
andstone w/shale lense
lale, sandy, red, dry 1
hale, sandy, red, dry
w/sandstone lenses
andstone w/shale lense
dry
hale, sandy, red, dry w/
sandstone lenses
andstone, red, water
andstone, red w/shale
seams
hale, sandy, red w/
sandstone lenses
andstone, red w/red
shale lenses
andstone, red
andstone, red w/red
shale lenses
hale, red w/sandstone
lenses
andstone, tan
andstone, red w/red
shale lenses
andstone, red-tan

From

8
18
48
54
98

15.1

350

400

420
467

560

580

610
635

650

680
700

710
730

4. PRC

D Don
__ Mui

.•'•'.i" ."':'.-'....'

To

18
48
54
98

125.
350

400

420

467
560

580

610

635
650

680

700
710

730
760

??£'

X

X

X
X

X

X

X

J.-PLAT - - -vT^T^^f.^^'vfev' -'•- ••'•'•

ii

t

-TV
~y

_ NW ./. Or SW .1 of NE

N
TJVP 12 Mi- RflF 4

.%ofSEC_21_:

•B.WTM—

LtVmfP INFORMATION *"- •;',-ls'.'> v^t-"- * *- •

Pump Typ» Submersible
Pow*r &».-<*. 460 V - 3 phase
Rated Capacity _25_L gpm.

POSED / PAST USE 5. DRILLING METHOD

nestic D Irrigation Q Stock Q Rotary gj R*v- Rotary
licipaJ D Industnal l~] Test f~l Cable |~| Other

1. NEW WELL CONSTRUCTION DATA %3g£~'m'- 'i '*' •

n.t»«- SL.pt«d 3-30-81 rvmr,t»t»rf 4-7-81
Contputor Hemohin Coroorat-f on
HHII.P Henkle
ni»m«t*pHol« I6) fi/S in Tnl«in_plh B77 ft

CASING RECORD

Diameter From To
8 in 0 ft. R?? ft

in. ft ft

Surface Seal: g| Yes Q No Typ*: __Cfifl_»nt grnur

Gravel Packed:

Amount Mod- 1060 CU. ft.

PERFORATION RECORD

s'»» StPPl WPll Pp-m "iQd ft Tn fid? ft

" Scrpen - ,d2PFrarn s?fi ft Tn ssn ft
66 to 680; 700 to 714; 728 to 738; 786 to 813.

* .WELL Icjol̂  DATA— r̂ V.* -̂̂ *1: ̂  "r -"̂  ,•*: ^ • '.''. „ T •"£ -

Static Water Level Below Land s»tpf«^ 170 ft,
If Artinian: Flnw« n/a ffT"~
Wn.r T«mp ,,17 "'ft pii«iity f5nnrl

BAILER TEST

IViwdowt, . ,_._Jl/4.— t After Pumpinj .._,_„ »~ At ETPm

Sin, of FUil.f g«l.

PUMPINGTEST

Drawdown ^flfl ,._ ft. After Pumping _6 hr«. At fiOO (fpm

. PLUGGING DATA" ^..:::-Si::'.r_^C> " ' -

R..knn~iwitk M.t-p l̂To ft.
Grmitnl or Ctmf nlnd Frm" ... , 1- T" "
Plot Location in Item 11. Show Distance* From 2 Section Lines.

& ju-CONDrnoNiNG WORK -: •'&££__jjj&£l-<- -;•_;. ?• ^

d Replanrd S^'rrtn From _ ** T"._.,, "

RjuUv»l«p_d W.ll Py

1. 'CERTEnCATION /-.-. ; - '- ..;-.. ̂ .'i .̂ "SJk" ; - *«;--•

The work described above was done under my supervision, and this report is
true and correct to the best of my knowledge.

I.AA — 4834 S.83 E.Ave.. Tulsa.OK Phn... 918-622-5133

USE ADDITIONAL SHEETS IF NECESSARY [/

<0"M 474-10 f



I 'h i te — W j t p r ResouiTTj Board

rj\ Igw t * • t W w
' i n k — Drillers Copr

1000 f
OKL

JUL 13 1981
Mill/

OKLA. WAUR RE.OUHCES BOARD

O W N E R B e t h a n y , C i t y o f

Appl i r i l i nn ^-n

STATE OF OKLAHOMA Anulf,r
A ILK K K M H J K C . K S KUAKU Sl..m Sv.,._, CaAf

* . E . 10TH S T R E E T , P O. BOX 53585 ,,„ rnri.
^HOMA CITY. OKLAHOMA 73152 rounty

(Official Us»0nlyl
H PURPOSE WATER WELL RF.PORT // f

PAGE 2 / /Ar

ADDRESS 6700 N . W . 36th Street

B e t h a n y , O k l a h o m a 73008 PHONE
:. I.EGAl. DESCRIPTION OF WELL we" No.

NW ». of SW ,, of NE ,t of ̂ c. _

. TYPE

2 New
~ Reeo

>. .^

: OF WORK
Well O Plugging

idiUoning Work d Test

JS vlfldO*- . 3P;;

Material

H A L E , red w/sandstone
lenses

Sands tone , red w/red
sha le lenses

From

760

800

To

800

827

Gl v

N WIM
21 .TWP 12 f.Rn 4 ^_» rnM^^^y Oklahoma

4. PROPOSED / PAST USE 5. DRILLING METHOD

D Domestic Q Irrigation Q Stock Q Rotary Qj Rev. Rotary
B Municipal Q Induatrial Q Test D Cable FI Other

^7
X

X

n. PLAT VA ,( ;.,

II

NW

TWP

Pump

0001:) L°^
Depth

'

«

C.U

N
12 •• RP.P 4

'AofSE

••

-

C_2

r.wrn,

T

w

T - I lhm__.4h1o

CktutMt Afifi V _ 7 nhnco
Canftritv 7RH mm

of Howl, npf!, linn.- 77fl ft

1 NEW WELt CONSTRUCTION DATA vS*; *

n.iM- st.n«4 ..3-30-81 r-mpi<-i~< 4-7-81
fnntru-tnp H e f f l p h i l l Corporation
IVJII.P Henkle
nimmrlrr llnl. ._ _5 5/8 i" J^nlfVplS §27 "

CASING RECORD

Diameter From To
8 ;- 0 f, 822 r,

in. fl ft

£upfir* S»alr (J^ Vi>« fj No Typo; _. TglTlPnf grQLlt

l.,p>h of S..I- 4.70 . fl

Gravel Packed:
r.p.v.i P.rk«i Fpom 470 n u. 827 n
Amount tJ«o- 1060 CU. f t .

PERFORATION RECORD

Typ. Stainless CP-™ 538 rt TO 556 f.
<?i» Steel Wel l F™- 594 n Tn 602 i,

Screen-. 020 »•„«, 626 n TO 650 n
666 to 680; 700 to 714; 728 to 738; 786 to 818.

1 WELL TEST, DATA .; . , . . .

siitjr Wivcr l^fxtl IWc->« land Surfarr _____ 37Q fl

WM,-P Ti-mp. 17 *rf» Qu.liiv Good

HAII.K.RTKST

Sin- of fUiler: gal.

PUMPING TEST

9. PLUGGING DATA • '•^ '".

r.rM,.H'"'*'-r»l-^ P-"" * To ft.
I'lol Ixwation in hem 11. Show Distance. From 2 Section Unes.

10. RECONDITIONING WfcRX 'Ifc.JjSlEt ^ . i

Pat* Co>npl*liM4 n/a

l_»r*n~(W.IIV-pom , _ f l .To ft

iC cERrtpcATioN .;•. , . . r '•?, ,;̂ ..yar,S ^- i . . , - • ; .-
The work described above wu done under my supervision, and this report it
true and correct to the best of my knowledge.

*.-. Elmer L. HMnMll u _ WO-133
Ai_in>« 4834 5.83 E. Ave. , I U l s a ,Ur;. Ph»>*« JiR-622-5133

f y

USE ADnmONAI, SHEETS IF NECESSARY V



' . ' . 'hite—'•Vat*r Resources Board
Cinary — Drillers Copy
Pink - Drillers Copy

r:i M-IO'-'A V.'AT" R.-.UP.-ES BOARD
'. .V.i_r._ Stcncwcill 12t/i Floor

OWanoma City, Oklahoma 73105

STATE OF OKLAHOMA
WATER RESOURCES BOARD

Oklahoma City. Oklahoma 73105

MULTI-PURPOSE WATER WELL REPORT

Application No..
Aquifer
Steam System Code .
Use Code
County

(Official Use O n l y )

... O W N E R _Clt'/ of Bethany ADDRESS Bethany. Oklahoma

0002 i

The Water Storage Tank at Penlel Ave. 4 NW 31st. Terrace PHDNE
2. LEGAL DESCRIPTION OF WELL

•'V ' ', of _____L". of JSL_'A of s«. _f

3. TYPE OF WORK

gCNew Well G Plugging
~ Reconditioning Work Q TeSt

^ - LOG***"•_-
Matenal

SEE ATTACHED LOG

- ' -—-—-.

From

4. PR

D Do
QjMu

-.s £'..""
To ?;,'«'

11. PLAT. . • , - < , . . . .

ii
4C.

X

Ai i .

NW i; / SW M. *i NE

^
TWD 1 ? ffr Pf*P U

V,ofSEC_i;

ECM

|l PUMP INFORMATION ."^""f̂ ;" ;̂.::.. .

Pump Typ*

EIM

11 . rwp12 _ s. Rff. ^ Fry- rnn\'Tv Oklahoma

DPOSED / PAST USE 5. DRILLING METHOD

mestic D Irrigation Q Stock Q RoUry S Rev. Rotary
nicipal D Industrial Q Test [~] Cable Q Other

7. NEW WELL CONSTRUCTION DATA .-_,.,

n.,.,. SI.-..H April 1, 1981 ^«pl.,.n April «, 1=81
rnntpMctor Hernphlll CoiToratlon
nriiiw Henkle Drilling & Supply Co . . Inc .

CASING RECORD

Diameter From To
8 5/8 in. 0 A S-2 f.

in. ft ft

rvpth nf s«»i!_. , ^08,,"",,. ft.
Gravel Packed: Colorado .Silica Sand „ ,
r.r.v.l Pirk^H P-nm 508 H In , 821 ft

Amount tliMi: ,.„ .. 17 tOn

PERFORATION RECORD
TV-_ S. S. Contlnuw^Slot 786 -*.«' 728' - ^8'
Sir. 3 C/fl Fpom -On 71Uf» Tl 6£6 6i3fl/t

11 Fmm °26 - 650l, Tn 5§5 - §8. f,

530 - 550'

«. WELL TEST DATA

Ktttit W«t»r I^v.l R.lnw f j n j Sitrttr* ft

If Ar">t'fn; Flo"* gpm.
w.t.rT.mP «r / t Qu.iity Hefflphlll Corp . testedweil

and installed punp.
BAILER TEST

Dpawdown ft. Aft^*f Ptjmpi~g hrf, At , , KTf

Sit* at rUilcrr . g»l.

PUMPING TEST

Dr.wrfnwn , _ . ft. After Pumping _ hp« At . yriwi

•9. PLUGGING DATA ••--••^... '•

r.mnl»n or r*mant«d ppnm ________ ft Tn ft.

Plot Location in Item U. Show Distances From 2 Section Lines.

10. RECONDITIONING WORK ."'"';"'• '

Date Completed
(~1 R»pla»d Tiling From , ft. Ta , ft.

CI Rt pliftd Srtiti Fr"m ft T« 'l
ru_p.n»H W.ll Prom , . ft To ,. ft.

fe' CERTinCATION

The work described above was done under my supervision, and this report is
true and correct lo the best of my knowledge.

M — Henkle Drilling . SuOTly Co.. Ina--..» W.D. 120
* -̂.. Box 639 Garden City, Ks. P.-... 316-277-23*9

c:rr.._^^^v y/f^/^L^^. n.t. 7-5-31
'/

USE ADDITIONAL SHEETS IF NECESSARY V



DRILLERS TEST LOG

CUSTOMERS NAME.
STREET ADDKESS
CITY A STATE

City of Bethany DATE vareh
TEST

Sethanv. Oklahoma
_ E . LOG _

narT.T.rpVann 3othwell~
TOWNSHIP___L__ RANGE ____COUNTY Oklahoma QUARTER ______ SECTION—__

LOCATION North Pe"-el & 31st Terrace, Just East of Cement reservoir iCG-1

% FOOTAGE
From Pay To
0
IS

^9
395
uns
i460
496
538
5o5
5^5
604
623
760
782
820
831
866

27

y

17

3«

3,5,

is
149

395
ao5
46o
"96
538
565
595
OU4

623
760
782
820
831
866
1032

Static Water Level
DESCRIPTION OF STRATA Proposed Well Depth °-*

3rown Red i, Grav Clav. verv Sticky
Sand, small medium coarse 4 few small aravel. white 4 erav in
color, very loose.
Red Shale 4 Sandstone strlneers. Hennessey Forratinn.
H3T_ ^ock. Red in color, '^erv harH.
^P^ .^baie
Sandstone, Garber, Wellington Formation
Red Shale
Sandstone
Red Shale
Sandstone
Red Shale
Sandstone 4 few Red Shale Streaks
Red Shale
Sandstone
Red Shale
Sandstone
Red Shale 4 Sandstone Streaks

GARDEN CITY, KS
Phone 276-3276
TEST HOLES « * *

HENKLE DRILLING & SUPPLY CO., INC.
IRRIGATION HEADQUARTERS

*IRRIGATION & INDUSTRIAL WELUS • •

SUBLETTE, KS
Phone 675-4311

> • STOCK WELLS

nnn'i >U U U /i • -

My i / ,

WP 12

1

SW _./. 0( _NE_'A of SEC 21 •
Qv
VW.E 4 MMWTMVPM

i. PUMP INFORMATION •''̂ •ft-'''*--!7

Pump Type,
Power Sourc
Rated Capaci
Depth of Bow l««rryIitl<Ur ft.

n«f-t nH w.ll Froin ft , T" '<•-
R*rf»v«l«p»rf W.ll Ry

fa. CERTITICATiON ,,.:.::" ".-'.a ; • * - . . . -

The work described above waa done under my supervision, and this report is
true and correct to the best of my knowledge.

M Henkle Drilling & Supply Co., Irjfi.-^- W.D. 120
-HHr... sox 0.9 Garden _ir,y, RS. Phn-. « j-i-o-- ' ' -AJ^

^ 1 ^^ Ml*4 ^ *j£f f ^ Qlsifr~i^_rf-M_rfx' j' rL'>4-<^--~^^t.J^— nn« /-<-Ol ^_-
^^ ^^



0 0 0 2 , i

A'hitc — '•'•tier Resources Boara
Canary — Dri l lers Copy
Plnn _ Drillers Copy

1C
*•>

• ;-.(,vro

STATE OF OKLAHOMA 4n,',,f.r
ATER KJ-SUUKCES BOARD

inn ^ f i n r h St P O Rn. i l ia? !•«. r«ip
i i l i n n m a " i r \ . n id jhnmj 7115? T n n n r v

'Official Use O n l y )
ML'LTI PURPOSE WATER WELL REPORT

ADDRESS

PHONE
:. LEGAL DESCRIPTION OF WELL

3. TYPE OF WORK

GtXew Well G Plugging
~ Reconditioning Work ~~ Test

«.

4. PRO^eSED / PAST USE 5. DRILLING METHOD

Guomestic G Irrigation G Stock GtR)^*ry G Rev- Rotary
G Municipal G Industrial |~i Test H Cable ~ Other

LOG .: • ;
Matenal From

*

p^4
_• <.

7/

1

v.

"- <

TO •;;,'»/
7^

:' ^?
11. PLAT - • ';vT«?£p.\!^3^$iSH_3£rir'V "•" '

'"ii~~l

1 » ! I
ALy

^^'. of SI

TWP |3-

1

^ L
•5- Rf.F t-f FIV

:cJj_;.

r<VTM!l -PM1

12. PUMP INFORMATION -• ".-'

Pump Typ*

R»t»H Tapi^ity

_ /
\ /

A mm !
n.pthnf Rn,-l.nrr)/linnW 1 It

1. NEW WELL CONSTRUCTION DATA' ^l;- . ^.j. ̂ || i -;^(.?

a a ,

Pitri- etiitH siriaf^t'Jf? ffr$ c«~pl.,»H r^J^^.. i" / ,"/• ' ' -
rnntr»«nr K": ! Prl t ̂  fC^'

CASING RECORD

Diameter From To
^ 'i-fn ^ '» 'y^J- »»

in ft ft
Snrf,r.S..|. Q_,V« ,~1 Nn Typ«- ..ttTi La ̂ r •> "=- ~~f

n.plh nf C,.i. _y_ ft

Gravel Packed:
T.r.v.l Pirkxt Frnm ____/__) ft t0 „ ,a_^. t
Amount !!««•}• ,,lr^r^L —

PERFORATION RECORD

Typ- J&-*' P™™ C*£) n T/, -•Tx'^ >r

" Pmm ft Tn , ft

8 . U/PI i Tt'vr naTai ' " ' • r - ^ ' v t t ' V ^ . : ' ' » *^tl -i. " c«i*i« l&Sl Unin, • ,' : • ,*•- "-"-t^.4* *• ' -**' 1^1

Sinic W|t»r l^»»l r^lo1" I^nd Surf act __££__^___ ft ,
If Artvfian: P"w» ?pm.
W.t»r T.mp »r / f quality

BAILER TEST

Driwrinwn ,_, ...ff JJ~ ft A ftor Pumping _ , . „ , S-4 At /^J JT™

Si» of R»il«rr ., ~7 IT*1-

PUMPING TEST

Driwiiown ft. After Aumping „„_..., h" . A t gT™1

9. PLUGGING DATA ;_ _ . : . ;..^'f : •:'.'.:tj!'. .i; r "SH* ' ii^in

R.,ltf;il.rf With V M«t«H.ITo ft.
r.routiwl or r«m*ntcd From ,,,,/X "- T" ft

Plot Location in Item 11. Show /Distances From 2 Section Lines.

10. RECONDITIONING WORK L - - . ; fr ^ -v' ' • ' ' • ! •

(~I Rfpl«-~* S«-r««- Fmm _, \ ft T « _ l l l 't
n~.p.n»H W.ll Fnvn / \ ft Tn ft.
R^.v.lor-^ W.ll By / ,

/

13. CERTIFICATION. . • ,, :V--'i Ji/ .'. •; .-}. -' . ^*»- ^UJ i - iH4"

The work described above waa done under my supervision, and this report is
true and correct to the best of my knowledge.

v,m. LAirvl COf'j-eC ^ u p p l u ' V V J ,M,nt. r ,v..~ . i L «. - 5 a.
*.AAT»nJjt./ffi>)Ltl.lef&-<?tfl> rt$j37* .- P*n«. . -t^J ' J&"#

/ V • ̂  ^ //-/^ c ^
Siffned L'£L+*—^s£j. /£ f^Cy^i. n.r. J*T(&*40r^

(b) (9)



!eri Cjpy
. Caoy

MULTI-PURPOSE WATER WELL REPORT

STATE OF OKLAHOMA
WATER RESOURCES BOARD

1000 \.E. !0ih Si.. P.O. no.x 53583
Oklahoma Citv. Oklahoma 73152

-icncation .NO
Aquifer
Sieim System C_Ue .
use Cod« _____
County _

(Official Uie Onw

O O O ^ i

1. O W N E R . . ADDRESS _

PHONE

3. TY^EOF WORK
^•^cw Weil 31
~ Srcondmomnj Work
3 Teji/Momtonng

\. US \0\-DOM_STI. 3. DRILLING METHOD

~ SIOCK
^ Tcsi. Momtonnj ~ Indus t r i a l

| (3 Commercial
I Q Other

Ruury
Cible
Air

_ Rev. Ro:arv

6. LOO 7. LOCATION PERMIT Q?.,! >1|U ??% '-t:; j^j!

MatenaJ

DATES: Siarjed.
Contractor.
Dnller

9. WELL TEST DATA

12. PUMP INFOKMAT1ON

If ihis well u Non-Uomtiu;. has ihis location been permute.?

.̂  Yes ^ N'o Permit Xo. .

8. NEW WELL CONSTRUCTION DATA^tl > ,

. Completed

Diameter I lole ' in. TouJ Depth.

CASING RECORD

Uiurtcter

f ives

.ft.

.ft.
Cemeni Groui Surface Seal Q Yes Q So .
Type of Surface Seal: Depth of Sell: /

EL PACKED:
Gravel PickeJ From
.Amount L'stJ:

- f t - to.

PERFORATION RECORD

Type. Size

. rrom

.From

. From
ft. To
fl. To

$*

Static Water Level Below Land Surface * >
If Anesian: flows ________ gpm.
Approximate Yield f 3 jpm.

10. PLUGGING DATA ;.'-e**V3f »ff<ij ^ ^ 0?

Bicklille. Wilh.
GrouieJ or CemenieJ g'V~/

. Mattnal To
ft. To

Rot Location in liem 1 l y h o w Distancts From 2 Section Lints.

Date Completed .
Replace^. Cuing From

C ReplaceJ Screen From y*
Deepened Well From
ReJevelopea Well Bv,

. ft. To

. fi. To

.ft. To

U. CERTIFICATION - .SJfef.'-.-.||--rSlB;:-

The work described above was done under my supervision, and ihis report is
i.-je and correct 10 the best of my knowledge.

Nam.

Depth of Bowia o
Signed.

License *

yr>^^L ./a.

USE ADDITIONAL SHEETS IF NECESSARY

(b) (9)



V h i t e — W»:er Resources Sosro
'intry - Dni ie r j Coov
'ink - Or.iler, Copy '

STATE OF OKLAHOMA
RESOURCES BOARD

1000 N E 10th St. . PO Bo« 53585
Oklahoma C. tv . Ok lahoma '3152

MULTIPURPOSE WATER WELL REPORT

Aquifer.
system

County.
i Official L'seOnlyi

Q^

OWNER ADDRESS .

PHONE
:

). TYPE OF WORK

^~Nevv Well G Plugging
~ Reconditioning Work ~ Test

4. PROPOSED / PAST USE

f5 Domestic G Irrigation ^ Stock 3-"ot-ry
G Municipal G Industrial G Test , G C«ble

5. DRILLING METHOD

G R«v. Rotary
G Other

LOG

Material From i To •;,',';,/

CEP 2 1983
i

Oklahoma Water Resource Bkird

U. PLAT

".c.i

Or

TWP

12. PUMP INFORMATION pr. I'.;

£
7\ ft.

7. NEW WELL CONSTRUCTION DATA •:.]',

Contractor.
Driller -OfilijiN
Di»m«ter Hole

Diameter

^ 'JJ in

TotaJ Depth.

CASING RECORD

From
/_>

Surface Seal: ]>Ares

.ft.,

.ft..

To
X")

i No

Gravel Packed:
Gravel Packed From
Amount

, ft.
-£-z-

PERFORATION RECORD

,,'"7*

.From.

.ft. To.

. ft. To.

.ft. To.

8. WELL TEST DATA

Static Water Level Below Land Surface
If Artesian: F1n«»« j--t
Water Temp. °c/( Quality.

-ft.

Drawdown
Size of Bailer:.

BAILER TEST

.ft. After Pumping_ s. At t S"~ ?Pm-

Drawdown

P U M P I G
ft. After hr» At

9. PLUGGING. DATA f
Date Plugged _
Backfilled With. Vf«t-H«l To

.ft. To.Grouted or Cemented From ___^
Plot Location in [tern 11. Show/Distance- From 2 Section Lines.

10. RECONDITIONING WORK ^ i-rji . iSferri

Date Completed
D Replaced Caaing From .
D Replaced Screen From_
Deepened Well From
Redeveloped Well By

\ /

/ \

.ft. To.

.ft. To.

.ft. To.

.ft-

.ft.

.ft.

13. CERTIFICATION ' ' • ' : --|. (. j -J .?:=-.- i- . » < • ' »_Sf.

The work described above was done under my supervision, and this report is
true and correct to the best of my knowledge.

N.m.4Airrlp»M-£rS. u n.plu4-f)f->V\\Tvy u-«ii-».^J Q • 3\
. , , /)/ . . "̂*J"") //T T^ ~^^AT S]9 y '"LX7*J r»». _> £S Jj 3 -5 P

USE ADDITIONAL SHEETS IF NECESSARY /

(b) (9)



0002

•.VMte — Water Resources Boar
Canary — Drillers Copy
Pink — Drillers Copy

I . OWNER

d

W

1C
C

MUL

^

STATE OF OKLAHOMA .„„.,.,.
A l t K KtSOCKCES BOARD -,_._, ,v.,.m ,-„„.

XX) N f 10rh <?r P O Bm ?3if i? Cw Code
Idjhom^ t" ' (v 0 « ^ - > h n m a 731S2 County ... ,.,

lOindtlVseOnlYi
ri PURPOSE WATER WELL REPORT QJ£

fM.
. . _ . . ..DDRESS

PHOMF
2. LEGAL DESCRIPTION OF WE*C

3. TYPE OF WORK

T-ffew Well G Plugging
~~ Reconditioning Work G Test

4. PROPOSED / PAST USE 5. DRILLING METHOD

•j^omestic G Irrigation G Stock rg-Rotlry" G f4*"- Rotary
G Municipal G Industrial ~ Test i~l Cable ~ Other

6. . . . . . . -LOG'-,. ••y:\~ ••'.••;' •'•»;••
Material

5ju~-rS dtf&bi

*_,-,. _y/ d cfl&4AC^

t Fffr^I v^ii

Oklahoma Watei

From

:w
•' 19

Resout

TO *;;i/

77p»

33 '

cesBo

i
rd

iiipEAX^x--; -£ :̂̂ :5î ;̂ -S:v:

uTlLd ,

Ai .y
1

4/f- •/. of x__£_'/» of _if__.'/i of SEC ^J

Tti/o ) J c of*p L*T Fnu^wfvfjl-nt
"l&PUMP INFORMATTON^.^'j'^^^''-^"'"',* '••"-'-

Pump Tyn«

Pn»»r s»urrt — _. - \ '
gpm.

n.pth nf Rniolc or Tvlmd«/ \ n.

rr. NEW WELL CONSTRUCTION DATA -'̂ | j!? !-|J5> <!{^

Contrartni- L6/ flfi ?<!: f f ~ ^ ,_, £ f> It*

rviii.p/J/J ////-) ' ' J

CASING RECORD

Diameter From To
f ' j in. /} tt &£> fl

In. ft. ft

Surf»»S«^.- 'VY" G No Tyr— ^S/_;_L/. *- /" £> s* e STtT
D«p(li nf S«l- /O ft,

Gravel Packed:
O.v.l P.i-ked From £j£> \\ in „ ,^_^_., ft

Amount t!«d- ,̂ J fc/

PERFORATION RECORD

Typji S*&*^ P(-im '''-̂  t Tn <-T^ ft
Sin> 4, tZ F"«" •« Tn "
" , Prom t Tn »

8. WEEL'TBST DATAJtfeSSftRtl^lg^ ^ | |f^' iE}^^ l JK(9^1

Stati* W4t»r !^»vel B*l«»' Ijnd Surface —^L2-—- ft.
If Art»,nn- Hoot gpm.

W>Ur T.mp _..,°"f Qu.lit-

: BAILER TEST

Drawdown "?t, ft After P"mping^_^_l'-« ^l'./0^? SI""
Sil« of Bailer: .,7 gal.

PUMVING TEST

Drawdown , ..ft Aft«^>umpinj _ hrs. At gpm.

fc PLUGGING DATA '."r-?*5W^.!|f-K |̂f; * t |H R8l ! J 4£

n«u> pi.ijj^i , \ /
H.<-kfill_d"with Y , Mat-n^Tn ft
(1routndoyr<im«Bt««< From / \ ft. To ft

Plot Location in Item 11. /how Distances From 2 Section Lines.

10. RECONDITIONING -WORK,. T"r-*£}f-i ff £<S; : .: (1?.

Dmt« Cnmptttitd

PI R«pl«MM< S<T*»« F^om \X ft To _ ._ ft

DM>p.nMJ W.ll From /\ ft T" ft

Rudnv.lnp-d W.ll By _ ,.,/

19. CERTinCATTOtf--^«^* .*&$&,&. V « _|f/ g_H : ^Ift

The work described above waa done under my supervision, and this report is
true and correct to the beat of my knowledge.

M«m»-/_]|rYlpv'^-Pr£ opp/uci.£)r \\ \ < rv. i.i>.n«.» A ,'PI -^.^
M'UnnJthltrft ti.l.lfi'0*- S^Mf^ttil^ '/^ Phnfi.M QUl-f:Q6t{

A'St 1S/*^ S^\^^^^ n.. 2T*v,^-^>

(b) (9)



: Resources 3o*ru
!ers Ocpy
. Copy

MULTI-PURPOSE WATER WELL REPORT

STATE OF OKLAHOMA

WATER RESOURCES BOARD

1000 XE. J O i h S(.. KO. SJT 5J5SJ
Oklahoma Citv. Oklahoma 73152

Aquifer _____

Steam System \
Use Code
Couniy _____

.Official Lie Only i

OWNER . ADDRESS .

PHONE
El VI.

.. TYPE OF WORK
X^New Well ~ Plugging
~ Recondmoning Work
~ TesuMonuonng

; 4. USE

; ^f}omesiiv
j C SlOCK

! ~j Tci< Momionne

\O\-DOMtSTlC
3 irrigauor.
~ Municipal
"~J InJuiirial

; ~ Commercial
i C~ Oiher

5. DRILLING METHOD
7"Rmary ^ Rev. Ro'.ary
<_ Cable ~ Oiher
3 Air

LOG 7. LOCATION PERMIT

\tatenal

CL.AU
From i To I'.^j *\ If this wcif is Non'Oomesiiw. ha* ihis locauon been permiue-?

^2 Yes ^ ^'o Pcrmu No. ,

Depth of Bowls or Cylinder;^

(b) (9)



•Tanarv — _'r'.:lers ^.ooy
D ' .IK — Dni l e r s Cooy

STATE OF O K L A H O M A
' .VATER RESOURCES BOARD

'000 s f. " O t h Si P O Box 5J385
O k l a h o m a Civ O k l a h o m a 7 3 1 5 2

MULTI-PURPOSE WATER WELL REPORT

^ooiicii:on >o
Aqu i f e r
-,..m Sv,t.m Cofl,

'Official Use Only)

V.VNER '

0002

ADDRESS

PHONE.

3. TYPE OF WORK

TXfjg'w Well ^j Plugging
•~ Reconditioning Work ~ Test

4. PROPOSED / PAST USE 5. DRILLING METHOD
[3" DBrnestic Irrigation __ Stock 2_"^ot*ry
G Municipal ~ Industrial ~ Test j -~J Cable

~ Rev. Rotary
~! Other

6. LOG
Maternal

&Ul t-*-A~—r{W^L- J\ t

<~yjfc&tc

IN.

/M

M
4

/)ty
^& it/.

n. PLAT .v^._^. -<

— i i i

From

^
/7

5-,

Vb<4

/tf^

'«/• -
;fij—

|

1 To

' ~7r
/„,<£>

"^r,
/ /^

f ™^ /

j

~.','M •

^<y

7. NEW WELL CONSTRUCTION DATA^ * t ft T H|[ |i§ 1

nat*«- St»»t*rt «?7 ^l^t^fi $t/ Tnmpl.i.rt k^l-TTvf
rontrictnr-TijLn^jJ It ', ^^lirp.i<V

Hrill.r _}fj^>Jir' ' 7 'J

niimcter Hale .,. £i,~f(-j, . _ n T<->t»l Heplh /Bf^- *

CASING RECORD

^ Diameter From To

- - i«- ft. ft.

SuH»c« s«»l: (J9^«« '- Nn !'vp«: T*lf!~^ ^V'fVJT-frt-
Depth of Seal: SEeft. •»- ~ -
Gravel Picked:
r.r.v.l P.rk.H Frnm _ _ , . f t Ln . _ ft

Amount Used-.

PERFORATION RECORD
Tvp» Tmm ff .Tn ft

Si»» From ft Tn t

" , Frnm ft Tn f

S. WELL TEST DATA r*J!Ste*:" H Tî W-1 1 ' 1« ^ dlii MB
Si»tip Wit.r I^v^i B<rlo<» ( jnd -SMrfac* ft,
If Artnniv Flnwi -JP"1

Wtl.r Temp. „ . . _ ,_«r/ f Ou.lity

'T' BAILER TEST
// DrawHawn ft. Aftar Pvrppir»g ,.____. hr* A t 4v^*yf 8T"1

^ Size of Bailer: „ ., ,_ „ _jal. f

PUMPING TEST

« PLUGGING DATA -ratMfflP*M W^» i i 1*1 •it • "HF-

-Lr\TV

ofSEC_^Z:

EIM.WIMJDCM

12. PUMP INFORMATION

Pump Type_
Power Source
Rated Capacil]
Depth of Bow

J.'j JL ,̂.Date Hluvxed
Backniled With.
Grouted or Cemented From .

Mauri*l To
.ft. To.

Plot Ixxaiinn in Item U. Snow Distances From 2 Section Lino.

10. RECONDITIONING WORK5-S5?..» Hi

Date Completed

i "•»"« >• f *»
ned Well From ^X, ft.

Redeveloped Well Ry / \

IS. CERTTHCATION T t7 ' Wtr It!

Thf work described above was done under my supervision, and this report is
true and correct to the best of my knowledge.

I'SE ADDITIONAL SHEETS IF NECESSARY

(b) (9)



0002.

A'hue — •••'»;: r Resources Scara
Cinarv — Dr.Ueri Cooy
?irk — D r i l l e r s Copy

'.. O W N E R

> T A T E OF O K L A H O M A
•A 'MER R E S O U R C E S BOARD

:000 ^ E ' O t h St ? O Bo» 5 J385
O k l a h o m a C i t y O k l a h o m a ."3152

; '»srr> >»«'»-i r<v<.
r-«. r~i.
T/Mintv

'Official Use O n l y i
MULT! PURPOSE WATER WELL REPORT

^t

ADDRF.SS

2. LEGAL DESCRIPTION OF WELL

3. TYPE OF WORK

5-«Jew Well ~ Plugging
~ Reconditioning Work ~ Test

4. PROPOSED - PAST USE

I^Sfirnestic ~ Irrigation 3] Slock
Q Municipal ~~ Industrial ~~ Test

8. '- LOO ••?-t'"^::

Matenal From To *"«•'

j

Ha M A Y S 1984 li

OMihoms Water Riuurcis Bcir<

1
11. PLAT - W «•-'-•

1 1 '
.11 i , 1 1

— ' \ '
i i
! î S1 I !

' (

i X
! ' ' i

____jC'/. of ^£_V' of _S_L'/, of SEC ^ -/.

12. PUMP INFORMATION ".-nr.!'.. .

Pump Typ. \ /

Power Smirr* V

n.Dth nf Rnwltnr 1 v l i n r f « »

gpm.
f t . l

PHONE

^ 5">*p

5. DRILLING METHOD

^RBtary Q Rev. Rotary
n Cable n Other

1. NEW WELL'CONSTRUCTION DATA'IHH 1 M* f Ml .' 8 It

-7 •*<.*.-&, $*2^
rnntr»rtor-4_ | PC^_)flC<~ 1̂ I 1 O 0 1 >jl

Hnll.r IN O-Lt\ p

ni.m.l.r Hnl. ., {tf__r ^

' ' <J
n Tnl.in.nth / 2*7 ~) ft

CASING RECORD

Diameter From To<^ '* /;> f, / -> *
•n

Gravel Packed:
Gravel Pifkwi From / <•

ft. ft.

-"' ft- '« f 2?^ *

E- /

PERFORATION RECORD

Tvp* J £4sT r""" LY <!1J ft Tn <V l^f ft

<?]». *-»•*» F,n-. /. US' ft Tn 7^> t

8. WELL TEiST DAT5Rf]^at_3

Static Water Level Below Land S
If An. nan. F°!nw«
Wil.r Temp ..,., , « i - / f

n (_^-tf ft Tn •? ^> ft

sam'sii -i HU»K. 1.1
.irfim -i.V ft
?prn.
Qn.litv

BAILER TEST
1*1 £•

.^iM nf Rmil.r- , t ~\ .gal.

PUMPINO7EST

Hr.wHnwn . . . ft Aft.p P/ir^nff ,.,,„.,. hn. At (fpm.

9. PLUGGING DATA " ^1fti5;"

R.rkflll^ Wi th

Grnuted or C*rn*nl«j Fn>rn

/ ff*l*M ? 1 11 > WE-' ^l
\ /-
\Xf««n«l Tn ft
/\. ft. Tn ft.

Plot 1/ocatinn in Item 11. Show Distances From 2 Section Lines.

10. RECONDITIONING WORK^cS"

l"~J R.pl»r.ri TKinj Fmm _ _

H*^pen.d W.It Frnm

H^.v.lnr>«* W.ll By ,

3. CERTIFICATION r^35-»ta4

-.i^fEUEavi- * I'-W -iw^ fin
\ /ft. Tn ft

Y ft Tn ft

/ Vl. Tn .. , ft.

/

«JH • t^W" 1 1 f? rVWf P " ftl
The work described above waa done under my supervision, and this report is
true and correct to the best of my knowledge.

AHrtr.««>^ryX)7f7. LC/./(T» /^QfC /fllfJ?? P**** • ̂  3 ' ,^ £ C <J-

,--.«, &/HJA;/ '/^ .̂̂ .̂ ^C.,. //>Jr^ /*/
/

USE ADDITIONAL SHEETS IF NECESSARY

'3»U 4 / 4 - 1 0 '

(b) (9)



2,5

— Water R«»our-es Board
— Dnllera Cooy
Dnllers Cooy

STATE OF OKLAHOMA
WATER RESOURCES BOARD

1000 N E. 10TH STREET, PO BOX 53585
OKLAHOMA CITY. OKLAHOMA 73152

MULTIPURPOSE WATER WELL REPORT

Application No.
Aquifer
Steam System Code.
Use Code

County
(Official Use Only)

000, >»

NER ADDRESS.

GAL DESCRIPTION OF WELL

PE OF WORK /

f w Well 0 Plugging
•conditioning Work G Test

4. PROPOSED / PAST USE

U Domestic Q Irrigmtion Q Stock
D Municipal Q Indunnal Q Test

S. DRILLING METHOD

Q Cable
O R«V. Rotary
O Other .

Pump Tvr-
Power Source __
Raud Capacity
Depth ol Bowl* or (

\ /
Y

•)yli-A/p\ ft.

Diameter

CASING RECORD

rroro To

Surface Seal: C Ye»
Depth of Seal:

.m..

.in..
.ft..
.ft..

.ft.
Type:.

Gravel Packed:
Gravel Packed From .
Amount Used:

.ft. to. .ft.

PERFORATION RECORD

Type.
Site .

.From.

.From.

.From.

.ft. To.

.ft. To.

.ft. To.

Sulk Water Level Below Land Surface
If Artesian: Flows gpm.
Water Temp ,'c/f Quality.

-ft.

Drawdown ___
Size of Bailer:.

BAILER TEST

.ft. After Pumping _ _hr% At.

TEST

Date Plugged
Backfilled With
C routed or Cemented From.

. Mauri*! To.
lf) ' .ft. To.. , _ ___

Plot Location in Item 11. SV-w dtaUaeM From 2 Section Line*.

Dat« Completed
D Replaced Gating Fi-m \ 7
D Replaced Screen From___JL_
Deepened Well From /\
Redevelop*- Well By \

.ft. To.

.ft. To.

.ft. To.

.ft.

.ft-

.ft.

. ft.

. ft.

.ft.

.ft.

.ft.

.gpm.

gpin.

.ft.

.ft.

The work describe- above wai don* under my supervision, and this report a
true and correct to the best of my knowledge.

Nam*
Address

Signed.

(b) (9)



: TIC — •_ r'..;en '

MULTI-PURPOSE WATER WELL REPORT
STATE OF OKLAHOMA

WATER RESOURCES BOARD
1000 N'.E. l O i h Si.. I'.O. Bo.r 53385
Oklahoma Cily. OkJahonu 73152

-Dcncar.cn .NO

Sieam System Code .
Use Code
Couniy _________

0003.1

1 . O W N E R - . ADDRESS

2. LEGAL DESCRIPTION OF WELL
PHONE
EIM (Circle Onti

3. TYPE OF WORK
J New Well ^ i'lujyinj
~ Reconamonmj Work
~ Tell. Moniiormg

4. USE
gj Demesn

Teji Mont ionnf f

NON-DOMESTIC
~ Irr igat ion

~ Industrial
:~ Commercial
G Olhcr

5. DRILLING METHOD
X Roiary ~ Rev. Ro:ary
~ Cable — Oiher
1. Air

6. LOG 7. LOCATION PERMIT Hfj.
Material

! O '• /2\

I t ih i s u-eil is \on-Uom«suc. '"iax this location been permmca?

~ Vei Q No Cermn No. _

! 8. NEW WELL CONSTRUCTION DATA'S^ ' ' 'flj tjjt

DATES: Startexl_.
Coniractor —^^
nrill,r / f, t*J

~ / /• aS. Completed <^ • /

r7/ <"-' 4

Diameter Hole. . :n. Total Depth .

Uiimeier

CASING RECORD

FromInn.e _________

Outside *
Cemem Groul Surface Seal
Type of Surface Seal: i
OKAVEL PACKED:

_2_!k.
a ^ la

Yes C No
Qepih of Seal:

11. PLAT

10
AC

V*> . of <W ./. of AV '/. of SEC .
/^ iCirdcOnil

12. PUMP INFORMATION

?ump Type _____________

Power Source __________
Rued Capacuy _______
Oepih of Bowls or Cylinder.

. jpm.

. ft.

Gravel I'aokeU From
.Amoum Used:

a

Type Siie

PERFORATION RECORD

L From df fl. TO .
ft. To .
ft. To .

22-'.:.
From
From

9. WELL TEST DATA -:t^Sgft;fr?i4 Jfil6«>; t 'I ,&$

Siaiic U'aier Level Relow Lan- Surface
IfAnesi tn : Pi<"-« 37
Approximaie Yield ^ gpm.

10. PLUGGING DATA • r-̂ SI:: i v tt3 ««i|

Dale llujfevi
b-cklilleU With
GrouioJ or C<meme- From .

. Matenal To

. ft. To
Ploi Lucauon in Item 11. Show Disiances From 2 Section Lines.

13.'

One CompleieU ______
C "eplaci i Casing From .
C HeplaceU Screen From .
Deepened VVVll From
ReJevelopevI Well By

. fl. To .

. ft. To .

. ft. To

.ft.

.rt.

. f t .

u. CERTincAno:". • litir.:-
The work .escribed above was done under my supervision, and this report is
;.-ue and correct to the best of my knowledge.

Name L a ULI & I\ T £^ 1 V
Address Ci h «3.-r-W / f» r* O ><

n... 7- /I

^nomONAU SHEETS IF NECESSARY

(b) (9)



.:« — •• JUT .-..-sour:-! ;

K — J r ; i ! e r_ Cooy

MULTI-PURPOSE WATER WELL REPORT -=c""-°n s°
Aquifer

STATE OF OKLAHOMA
WATER RESOURCES BOARD

1000 N.E. 10th St.. P.O. Bo* 53585
Oklahoma City, Oklahoma 7J152

Use
County

' ' c

17

0003.:

. PHONE

3. TYPE OF WORK
3J*fw~£'rii ~ Hujgmj
~ Stcondiuuiiin; ^'orx
~ Test /Monitor ing

4. USE

C Siock
2j Test. Monuoring

NON-DOMESTIC
~ Irneauon

. n Municipal
^j Industrial
G Commercial
C Other

S^JSOllLLING METHOD
~ Hoiary
~ Cable

•v. Horary
er

6. LOO

Maieria! From i To i:Y,!£-

PLAT

rwp. /?

„ „,

S: HOE.
^

.o f SEC.
(ClrdjJSricl

. ElMXlM/CM

12. PUMP INFORMATION

Pump Type
Power Source _
Raied Capacity.
Depth ol Howls or Cylmiler

7. LOCATION PERMIT , ! fclfc!

liruier
gpm.

ft.

(f this well is Non-Oomesnc. has ihis tocanun been permiitea?

~ Ves C .l '̂0 Permit No. ___________________________

8. NEW WELL CONSTRUCTION DATXHf / t?

HATF.S:

Driller 11 j+l/ I Q
Diameter Hni. /s> ~?

Diameter

Outside
Cement Grout Surface Seal
Type of Surface Seal:.
GRAVEL PACKED:

CASING RECORD

From

n. _____________

teTn No

PERFORATION RECORD

Type Size

. From 7^5 ;,. TO "7 <->

til!l!l̂
Static Water Level Below Land Surface / * ft.
If Artesian: Flows gpm.
Approximate Yield y rJ gpm.

10. • -1 fi ftft : Ha

Grouted
Plot Loc

"* "/''1' ^y"^
> or Cemented Ft»Si ______
:aiion in liem^i 1. Show Dist

. ft. To
istances From 2 Section Lines.

*
Q Replaced Casing Frorn\_____.
Q Replace- Screen From \f

. ft. To

. ft. To

. fi. To

.ft.

.ft.

14. CEKTinCATION' M . >>t f-^J^SI i fc

The work described above wu done under my supervision, and this repon :s
true and coma to the best of my knowledge. .

Signed *33 <&0i' L
I /^

(b) (9)



0003

-.. ..,.-..,. MLLTI -P

-:-* — -."... t:s Cosv

1 OU--VFR

_ K F (

s
WATE

000 N
Oklah

Jib I V A i t K V V L L L K h F U K l , ,im.<f =r

« , , . - , , - , OlTiciaJ L i e O m v j
oma i_.itv. Oklahoma /31-2

PHONF
2. LEGAL DESCRIPTION OF WELL / ' EIM (Circle One,

J. TYPE OF WORK 4. USE j NON-DOMKSTIC 5. DRILLING METHOD
^J New A'ei ~ Plugging : X Domestic | ~ Irr igat ion ^J Rotary ~ Rey- Ro:ary

~ Test. Monitonng ~ Test Monunr in i ~ Industrial _ Air
! ! ~ Commercial
! 1 G Other

6. LOG . - • • • - : ; I / | 7. LOCATION PERMIT ' : . : : . ; f .r-i3^f .. : ;i -,^j-. :?)ti.

Material From i To ..^.'"j-'

C.fSLy ° M

tf<y=.J
 IS "i0

C/Su -SS : H V

C /«. w 76 79
i

/ '* '

11. PLAT ... ry^'^-lf-^y r ' '

'*,
"V

i*d *

O\_/
i

^"a^ nf A/ W_Jt / rtf MU)\> nf qpf nL^"

^ ' (CircUO1C)

CM

12. PUMP INFORMATION />-?,v'(-"-

gpm.
ft.

I t this u-eil is Non-Domestic. Sas mis location neen permuteu?

8. NEW WELL^CONSTRUCTION DATA i£f . • t *4I : t<|

nATT'!: snn,.i , i^ -/5"_e/ £>„„_!„.,! ^./ 5- - g^

I1"1!!- / a»« L - ' p ^ ' 5"«_ s^v

CASING RECORD

Diameter x From To

fin i.i.i. £ .[. O r , / a <<

Cemeni Groul Surface Seal R_Ves P ^°

GRAVEL PACKED:
C.rav.l l'.irl<».i Frnm / ' O ft in 7 f? ft

Ammmi ['.»!• __ 7^-* ^~

PERFORATION RECORD

. Type Size

JVC H i rrnm C, S r, TO 7-5" '•

r«,m f, Tn ',

9. WELL TEST DATA r-L:*'^..V:^ J^-ilfeilH^ ii J -3i r iSStfc : -41!

• f

10. PLUGGING DATA '""'•"-'.^ i^'rldWJf ',' : f? ^tJ' HI'

R,.-l,nll..l U'ilh U.l.r,,! Tn h

Plot Locauon in liem 1 1 . Show Disiances From 2 Section lines.

13. RECONDITIONING WORK 'S £!$5$3t3ll£ ^ -1 ^ -HJf ?r ttJ!

14. CERTIFICATION s'*'"'*:'-/"t'f?l<-7 ^T^^r^Siwtn ^* ^* "»l * aSt f ' ^ f ^ r r

The work descnbed above was done under my supervision, and ihis report is
true and correct to the best of my knowiedgt.

V.<M.. ^^^7^^ f &r ° K _/«.««. « i-LZJl ' £>//$

^f^^JfL 1 ̂ &*Jt \l 7 si-ZS
' V

USE AnnmovAL SHEETS IF NFTESSARY

(b) (9)



.Vhiie — .V't'.er Resources Hoard
-inarv — Oriilers Copy
r-.nic — Cnileri Copy

MULTI-PURPOSE WATER WELL REPORT

STATE OF OKLAHOMA
WATER RESOURCES BOARD

1000 N.E. 10th St.. HO. Box 53585
Oklahoma Ciiy. Oklahoma ; J I 5 2

Aquifer _______

Steam System Code.
Use Code
Countv _

'Official 'Jtt Onty

ooo; ; :

I . OWNER . ADDRESS.

i. LEGAL DESCRIPTION OF WELL
PHONE
EIM (Circ:e Oncl

3. TYPE OF WORK
^ New Well ^2 Plugging
~ Xeconaitionmg Work
3 Trjl. Monnonng

4. USE
^ Domestic
C Stock
^ Test Moniionnc

NON-DOMESTIC

i~ Municipal
~ Industrial
C3 Commercial
~ Oilier

5. DRILLING METHOD
2 Roiary ~ Rev, Ro:jry
'_ Cable
~ Air

Other.

6. LOG 7. LOCATION PERMIT

Material ! From i To

11. PLAT

If this weil is Non-Domestic, has this iocauon been permute.;

<"t-> y. of VU>A of V d v. of SEC fi-7 '

yj_tS: RCE.

iCIrdt One)

. EIMlSv_5,ECM

1 a. PUMP INFORMATION *•'

8. NEW WELLCONSTRUCTION DATA

OATES: S

r 1 Inl. y

Diameter

CASING RECORD

From
•

To
. m.
. -n.

Cement Groui Surface Seal S Yes Q No

GRAVEL PACKED:
C.r.v.l --I2.fi. 10 7 JT

PERFORATION RECORD

Type Size

. r rom .
From

. From

_£_ft .To
. ft. To

. r-.. TO

9.

Static Water Level Below Land Surface » **
(f Anesian: Flows ___________ gpm.
Approximate Yield 1O gpm.

10. PLUOCWO DAtA^^^lt^jfV^ »M»V fig

Backfilled With
Grouicd or Cemented From .

. Matentl To
. ft. To

.ft.

.ft.

llot Location m Item 11. Show Distances From 2 Section Lines.

Date Completed ______
C Keplao. i Cuing From .
C Replaced Screen From .
Deepened Well From

. ft. To

. ft. To

. ft. To .

.ft.

. f l .

. f t .

M.
The work described above wu done under my supervision, and this report is
true and correct to ihe best of my knowledge.

Pump 1Vp<__
Power Source
Rated Capacity.

V.m. J.aus*l(
.gpm.

ft. I

.' .>.-.-/£ to •.jr.*.

(b) (9)



vv>nie — V.'ater Resources Board
Canary — drillers Copy
pink — Drillers Copy

STATE OF OKLAHOMA
WATER RESOURCES BOARD

1000 N E 10th S t . PO 8o> 53585
Oklahoma C i t s . Oklahoma 7.1152

MULTI-PURPOSE WATER WELL REPORT

Aooiicat:on No.
Aquifer
Steam system Code .
Us* Code
County

•Official Use Only)

: O W N E R . ADDRESS.

.'. LEGAL DESCRIPTION OF WELL
I'HONE
EIM

3. TYPE OF WORK

2 New Well G Plugging
G Reconditioning Work G Test

4. PROPOSED / PAST USE

[J Domestic G Irrigation G Stock
Q Municiptl G Industrial G Test

i. DRILLING METHOD

_j Rotary
D Cable

G Rev. Roury
G Other

Diameter Hole.

rlay
sand
shale
_a te r sand
sand rock

j ja ter sa-d
sand roc*
~ater sand
shale
.uater sand

=!_'/. of 5-1 ./. of SUI -/. of SEC 23 ;

INTORMATIN

T. NEW WELL CONSfRUCTiON'DATATrfif ; i f; $|

Dates: Started 11-8-83 Completed.
Contractor V annoy i Son Pr i l l ing •" -
Driller Leon Vannoy

. in. Total Depth 7nn

Diameter

Surface Seal: 7] Yes
Depth of Seal: i n

CASING RECORD

From
n

To
i n

No

— ft.Gravel Packed: y S3
Gravel Packed From
Amount Used:

1 nn
2000 I t aa .

. f t . to ?nn -ft.

PERFORATION RECORD

s l a t t e d
.362

. From.

. From.

.From.

i i n ft. TO i -n
170

.ft. To

.ft.

.ft .

.ft.

8. WELL TCCTDAT A ft •

Static Witer Level Below Land Surface___
If Artesian: Flows _________gpm.
Water Temp °c/f Quality

BAILER TEST

.ft.

Drawdown ___
Size of Bailer:.

.ft. After Pumpmf.
gil.

.hrs. At. .gpm.

Drawdown

PUMPING TEST

.ft. After Pumping.

Date Plugged
Backfilled With
Grouted or Cemented From.

. Material To.
.ft. To.

.ft.

.ft-
Plot Location in Item U. Show Distances From 2 Section Lines.___

Date Completed
Q Replaced Casing From.
Q Replaced Screen From.
Deepened Well From
Redeveloped Well By

.ft. To.
_ft. To.
_ft. To.

13. csmTFiCATJQN-•
Thr work described above was done under my supervision, and this report is
true and correct to the best of my knowledge.

Power Source
Rated Capacity

U 0 0 '') • I Depth of Bowls or Cylinder

Nam* 'L/ an n H y . <&• ^ fl n ^ r

Address P - n - Xnx ' " '
License <
, Phone • 765

Date _LL______5_

USE AnniTIONAL SHEETS IF NECESSARY

(b) (9)



A'hite — '-Vater Resources Boara
Canary — Drillers Copy
Pink — Drillers Copy

STATE OF OKLAHOMA
WATER RESOURCES BOARD

1000 N E. 10th St. PO Box 53585
Oklahoma Citv. Oklahoma 73152

MULTI-PURPOSE WATER WELL REPORT

Application No.
Aquifer
Steam System Code.
Use Code
County ____________

l Official UseOnlyi

000 O '- )

OWNER ADDRESS.

3. TYPE OF WORK

^ New Well G Plugging
~ Reconditioning Work [_ Test

4. PROPOSED / PAST USE

omestic G Irrigation .__ Stock
Q Municipal G Industrial G Test

>.',LOC

Matenal From | To I;.',';,

11. PLAT -T

O

W_l* of :£_£>/, of J_l____^. of SEC /
j*^

EDrVWM/CMTWP____/___L_3: RGE

12. PUMP INFORMATION

Pump Type
Power Source ________
Rated Capacity
Depth of Bowls or Cylinder .

5. DRILLING METHOD

G Cable
Q Rev. Rotary
G Other

7. NEW TfELL CONSTRUCTION DATA t H

Dates: Started /.< n , ̂
p»n.M-i
Driller

Completed

ri

Diameter Hole. J/f-f in: Total Depth .ft.

CASING RECORD

.piameter From

-/'I
-in..
.in.

•f-t .ft..
To

• (.0

Surface Seal: glYes jH No Type):
Depth of Seal:__££l____ft.
Gravel Packed:
Gravel Packed From -/' & ft. to '
Amount Used: 4**'L -

ft.
.ft.

PERFORATION RECORD

Type.
Size .

.From .

.From.

.ft. To.

. ft. To.

.ft. To.

..t-

..t.

.ft.

8. WELL TEST DATA ft '* ? 1t>.e

.Static Water Level Below Land Surface
If Artesian: Flows gpm.
Water Temp °c/f Quality.

.ft.

Drawdown >
Size of Bailer:.

BAILER TEST

.ft. After Pumping_ .hn. At .gpm.

Drawdown

^'PLUGGING DATA'

Date Plugged
Backfilled With
Grouted or Cemented From.

__a_;Mauri_l To.
.ft. To.

-ft.
-ft-

Plot Location in Item 11. Show Distances From 2 Section Line*.

10. RECONDITIONING WORK.I

Date Completed
D Replaced Casing From.
D Replaced Screen From.
Deepened Weil From
Redeveloped Well By

-ft. To.
-ft. To.
-ft- To.

-ft.
-ft.
-ft.

. comncATioN t fi
The work described above waa done under my supervision, and this report is
true and correct lo th* best of my knowledge.

Name
Addres*-4^_,

Signed

USE ADDITIONAL SHEETS IF NECESSARY

(b) (9)



0003,

" - - _..-\ — r • I t . •* Co0v
? -* - 0-,: ers Cooy 'A

.. . _ , . . - . ; , , . .-:- rr- : j- :ES g0;.0

N E. • - ; - . = - . _ 3rrr.r.- . ; l i 12:n Floor
O-.l-homa C.:y. O - i s h ^ m a 73105

i . O W N E R City of Bethany

..^.^J^^^A;-^^ M.,,f., 6T.
M L H H.-.,Ot H L L . > B O A R D ?!e.m Sv,:t!r. Coa,
.... - J i f^i . I J . I I . I . I K ! » i on*

O k i a h o m i C i t y O k l a h o m a T3105 P o u n t v

(Official L'st O n l y !
n-PL'RPOSE WATER WELL REPORT , /A

ADDRESS Bethany Oklahoma

; PHONE
2 L E G A L DESCRIPTION OF WELL EIM

SE ,/. nf SW ,,.. Bf SE .,.„<„, 1 .TWP 12 s R_. 5 FrM.rni-v.-Tv Caradiar.

3 TYPE OF WORK

£ New Well G Plugging
' Reconditioning Work G Test

4. PROPOSED / PAST USE 5. DRILLING METHOD

G Domestic G Irrigation G Slock G Rotary £ Rev. Rotary
r_L Municipal P Industrial P Test P Cable p Other

^ LOG
Material

Surface sand & clay

Sand 4 Gravel

Clay

Sand & gravel

From

0

3*

53

To

53
59

mV

X

X

•11. PLAT

! i |

• |

1 i

J 1
i '•

! 1

M A M i
• i i y [ ' !

; i

; : T
or- c«' .._____£_''« of ..2__! — '•*: or , iv, .

"x """"

'«. of SE

[|2~ PUVP INFORMATION

:c_l

il^t

PLmp Tvp»
Po»er 5ourr»
P.llrd far .ar t tv . . _ , , . - _ ,
D»p;h of fw-i-li nr T v l i n H . r

ECM ;

ft.

7. NEW WELL CONSTRUCTION DATA

« R
rontririor Ho--ph1 11 rnT^ni-atlnn
n-ill.i- HP"^1» n-rlTMno. I ^rpnly r^ ~^-
ni«m»1»r Hn!» J_J_ in Tot.1 D-pl h f ] ' ft

CASING RECORD

Diameter From To
P. 5/0 i. n fi. *]_ ft

n»pth of <irf|- |f> ~" ft
Gravel Picked: 8 - 1 2 Fountain Sand

Amount t'«*d' 7 -5 /I) 'pQfj

PERFORATION RECORD
Tvp_.S. S. Contlmic^R^lot 3^ - ^--n 53 - 59%
Si» S 5/B Tr--, fl To fi
" , Frnm ft Tn ft

6. WELL TEST DATA

Static u'st»r I*ufl R»lo^' land Surface _ fl
I f Artcii.n- Hnwi gPm

Water Temp , « t / f Ou.litv

BAILER TEST

Drawdown ft After Pumpin- .. , Kr« At fpm

Sii* of Blilrr: ,_ gal.

PUMPING TEST

Drawdown h. Afmr Pumping , . tin . A t ppm.

9. PLUGGING DATA

p.^kfllUH U'ilk M_t»r i«ITn ft.

Plot Localinn in Item 11. Show- Distances From 2 Section Lines.

10. RECONDITIONING WORK

C RfpUctd Cising F^orn .,-„ , ,,__ '•-- Tn . li.
^ Rf plicfd Serf* n From B*1 Tn . , ft

P-.<.v»lon«d W.ll Rv , . „

IS. CERTU'ICATION

Th». -ork d"«crir*d above was done under my supervision, and this report is
;ru*. and corr«i to the best of my knowledge.

v i r r r K^le Drllllnp; & SuDDlV Co Inc.--.* W.D. 120

' " r ' ') -f ' ^ ./

c-.-M-f* £s *'st<-/ ••/ ./LXX<^T^^^'^^ nit» Ju ly ^ j i c !

I ' S K A I - r u r i n N A l . >UtET5 I K N F . t ' E J s ' A R V



0003

A'^ - e - ij- H P - R e s o u r c e s Board
r«.-.r> - P r i M e r s Copy
P . n k — D r i l l e r s Copy

_;;. :-.-Jf
7310&

STATE OF O K L A H O M A
WATER R E S O U R C E S B O A R D

OtliHuu...mTliu.piDu.IUu.it
Oklahoma Cily. Oklahoma 73105

MULTI-PURPOSE WATER WELL REPORT

Appiicr. ' .c-. s'o

.Aquifer _
Sl*am Svs i fm Code .

Use
County

'Official Use Onlyi

i . O W N E R Citv of 5etha.av ADDRESS Bethany. Oklahoma

2. LEGAL DESCRIPTION OF WELL

NW _ . - . Of NW '. of see. : TWP. ______ S; Rge. 5

PHONE.

Eli

ECM; COUNTY

3. TYPE OF WORK

£ New Well n Plugging
1 Rrcondilioning W'ork G Test

B. LOG

Material

Surface, Sand 4 clay

Band and Gravel

From

0

50

To

50

69

4. PR

n DO
3 ML

Mill
flirt '

X

11. PLAT

, i • •XT^ _. i
; ae.: , , — ..

• I .; • |

.. —

; ' l- A ' ~^1 M T; i
! : 1 !

: 1 !
t

i l l i

.NW „.„, NW ..-, SE

ru'p 12 ^S^nr.r c

'4 Of SEC _1

L_E!M@1ECM
12. PUMP INFORMATION

Pump T»p»

?UM»r 5/,urr»

Ra:td f " g p < r i t y _if.m.
.'•«p:hof Rv.*-!>orCyli.-.d*r ft.

OPOSED / PAST USE • 5. DRILLING METHOD

mestic Q Irrigation G Slock Q Rotary fa Rev. Rotary
nicipal G Industrial G T"1 fl Cable \\ Other

7. NEW WELL CONSTRUCTION DATA

D.,,.. st,-M March 29, 1981 m-,P,.t,H March 30, 1981
O>ni r.ctor Kprnnhl 1 T CnT-inrat 1 nn

Driii. r Hpnlflp O-H^^''"" * ^"*ipiy f*n Tnr
r>i'.m»ur Hnl» 2_j. in TO(J) n«p()i ^0 fi

CASING RECORD

Diameter From To
fl e;/fl ,„ n ft <9 h

in ft .. fl

Surfarr s-il- fj] YM G N" Typ^' .Caaent Grout
D»pth of <-.•!• . . 1Q , ., _., ft

Gravel Packed: yes
r.r.v.l P.,V_4 from |p . . f t to gfj ' , ., ft

Amnnnl !;«•<<• . ^ J-nn

PERFORATION RECORD
.S..S. Contlnuour^lomt 5« h.TA 69 „
Si» fl 5/S From ft To fl

» From fl To fi

8. WELL TEST DATA
Heop.hi^.Cor^r^tign. fesfga^well . ins.a^ea pu-p.

If a,-|ffi.-. Flo-'f _.._. gpm
Water T»mp .. *r/l On.liiv

BAILER TEST

Dr.itdo-n fl After Pumpin- hn. At jpm

Sit* of Haili-r: fil.

PUMPING TEST

Dra-down ft After Pumpin- ....... hra. At jpm

9. PLUGGING DATA

R.,tfiII-rfU.-,tl. M-l.rt.ITo _ ft.

(7rntltHnr C+Tf«*d From _.,., ft. To fl

Plot Location in Item 11. Show Distances From 2 Section Lines.

10. RECONDITIONING WORK

d1 P.rp'iod evrt-rn Frnrr ,. ft To , , . ft

rWp.HMl W.ll rrr.fn ft Tft ._ 't.

R»d.v.lf.|«Ml W.ll B«- ..

38. CERTIHCATION

The «o.-k dt?<ri!>ed above »a» done under my supervision, and ir.:« rt^ion 15
irj» ».id rorr«! to the best of my KnowU'-jfe.

S'imf •-••-•-•!g "Vl1!!/!/* t *'!lp~'lv r^ Lire nse » W ~ . 1?"

l.H.-«r.«t =i-<., ^ }Q "i-i-en '"'*V v- c~-'4f. Phone*''-' g-"_^ ^JLr

c:h-,.-H /7 1"SS A s^ .{'£<•</'' '.̂  Dai. ^ -y 2 Jf

SHr>.rs IF NE



0 0 0 3 -

/ n i t e — A'ater Resources Boars
inary — Drillers Copy
ink — Drillers Copy

1C
O

MUL-

O W N E R

STATE OF OKLAHOMA 4 .,„
ATI.K KLbULKCLii BOARD
100 M F 10th Sr. P H Bo« siiH1; Uw Code _
kf j r t nm- Ti tv Oit/jhomj 7 11 52 <~"«-'y

Official Use Only)
PI-PURPOSE WATER WELL REPORT > p

> -r\^
ADDRESS

X
. _ . _ - _ PHONF

LEGAL DESCRIPTION OF WELL

TYPE OF WORK 4. PROPOSED / PAST USE 5. DRILLLNG METHOD

>*ewWell G Plugging [SUSmesiic G Irrigation G Stock ^T^olify G R*v- R«tary
" Reconditioning Work C Test PJ Municioal G Industrial PI Test •""! Cable PI Other

• ; ';. '•>.>••
Material

;> LOG '/•"•̂ ;-.',
! ;.' ..- -- ' . ••

1 From To '^JJJi'

_*&f t Sr~*S

I^/PCill̂
 JUL 25 jc

ffMOtffl« So; rrj

u 'PLAT .:'j'«!?a98&'<«fi>W«S5flft'̂ * • ^-"f;
i,. , !•-.i

1

!

-S-̂ of -*

WP / > t.

.C-,

-TV-
V

*

1
of __2_L'A of SEC / ^"

tRP ^-^TM/i/TMjfrM

2- PUMP DiFORMATIpN '. 'VS** r,K 1 v v •

Pump Typ. , . \ f
v 1

Depth at Rowli or Cvlind./ \ ft/

7.; NEW WELL CONSTRUCTION DATAJ \- -^ . 1 ;« ^5? -1 T?I? ; -

/ T ^^^ S***̂
rontr.«or T^ 1 Tvi 6 t4-<P'r X

n-iii.-«V^i_. \ j \r \

CASING RECORD

Diameter From To

in. . ft t

Surf^efS^-i; Q vtf ri NO Typ*: _____
!>prh ni s..].. x &>f f t

Gravel Packed:

PERFORATION RECORD

Situ '-t'i- Pram ft Tn ft

" ,, ' . F""" ft Tn , ft

8. WELL TEST DATA' ' ^A-'S'1- 2 KU^Sjff- .--' *"«!•_ "58f^- ' 't<f -?

If *r(MJ«.n: Hnw« g-m
Wit«r Tump ,_•<•/ ' On-lity

BAILER TEST

rir*wriown _? ̂ } ft AfKr Piimpin(r ,,,_, hr« At / *\ jpm

PUMrHNOTEST

Drawdown ft. After jumping hn. At gpm.

9.: PLUGGING.-DATA' ? vr^.-jit '$ %":1'}49.S".';*." ?'-._,' "BtEi-.' ' JtlB^

R.rkfillMl With \M-L«ri.lTo fl.

f.i-Mit-H ijr f.»-i.nt.rf Crnm .. __J_^. ft. To ti.

Plot Location in Item 11. Show -N.-inec^fram 2 Section Lines.

10. RECONDITIONING 'WORK^H; •fe!'̂ S,̂ |.li •' 'ft -:8P*!'-t̂  "r^l1!"'.

n.« r«-,-i.̂  \ ^

Pi RfiplanMl Srrtitn FP~TI ., .X ft To ...„ _. t,
rU*p*KM4 Wull FIXII- / \L T« , ft

P»rUu.lnp_a W.l. By ____ N

13. CERTIFICATION :. ^ .-.C" >;"? > - ; '..',' 1. . • ' S '^_l.' ! ^ > ;

The work described above was doni under my supervision, and this report is
true and correct to the best of my knowledge.

vj.™_vC^.Tvlf¥t-r ^PP(« ^ T „«,_,. /VA-.^

^^^J^^^J^^ ^ A/f(_>*. & </ ^ / -"
USE ADDITIONAL SHEETS IF NECESSARY

I/

(b) (9)



'."hue — '.Viler Resources board
Tjnary — Drillers Copy
^ink — Dr.llen Copy

MULTI-PURPOSE WATER WELL REPORT

STATE OF OKLAHOMA
WATER RESOUKCES BOARD
1000 S'.E. lOih St.. I'.O. Box 53383
Oklahoma Ciiy. Oklahoma 73152

I .So _5
Aquifer
Steam System Colt.
Use Code
County _

lOfTkul Uu Only I

Oklahoma Mortgage CoL .ADDRESS 5100 N. 3rooicline

O O O - i i )

Oklahoma City. Ok.
2. LEGAL DESCRIPTION OF WELL

,, ot-
;'ii' corner PHONE 9^7-5761

d_5 tST f'WTM}
_S: RGE __J_Z_"ErsTCOUNTY Canadian

3, TYPE OF WORK
** New Well Q Plugging
~ Reconditioning Work
^ Teat/Monitoring

4. USE
X Domestic
C Siock
Q Tmu Monitoring

XON-DOMKST1C
Q Imgauon
Q Munu-ipaJ
C InJujmal

5. DRILLING METHOD
X;. Roiary f~ Rev. Ro:ary
C Cable Q Other
G A"

-'.-.-•"LOO-- '
Material

Clay Shale
Shale
Shale
Shale into water

Shale
Water shale
water shale wate

Shalw & Watersand
Shale & Water

|Se
JUT

n
•«i M

"•'W

From ) To

0
20

385e

80
100

120

160

si
*'n
*«*..,,

20

60

80
100
120

160
180

&&*

..

"',"' •-

1?
-ai/

^
1. PLAT .. •-___*.,?;/: ̂ r^W-fiJIBf**1. '^i£

'V
HM^H

^
/P

_ V> of .

— l_-_

42

i (\_

- '/.of -

!?«_-

VJ
)C_

«
'*-•'/. -f.wr V 7

__5C-EttS"̂
f%«•CM

I. PUMP INFORMATION '"*!'*• * > "

Ptun
Paw<
Rate
Dep

>r Source
1 Capaci
h of BowU or

y
\
\y

Cylinder\

s~

^
gpm.

ft.

Q Commercial
O Oiher

7. LOCATION 'PERMIT -̂* -̂  -^ i', 7ftf?*r> • ̂  :J •% ^j.' NSfci
If ihis well

C Yes G

s Non-Domesuc. has ihis location been permiued?

8. NEW WELL CONSTRUCTION DATA 3§ i { £ -4S^f ^ f<*-

ii'ilkr ...
Diameier 1

ln.,rt.

Ollllldt

Cement Grc
Type of Sur<
GKAVEL f

Gravel P
Amount

1

«,.--• May 20. 85 -.-,-_-„, May 20, 85
Poindexter Supply
David poindexter

nl» ^ 5 T T1I«I D»plh 100 f,

CASING RECORD

Diameter From To

ut Surface Seal J] Yes Q No
r«..ts..i-stg0r £ Qercent»--"hnf<i"i- 10 ft
'ACKED:
Kkfil FrftT" . , . , V. ,., . ^ 'A \(*Jh

"inl- ALL

PERFORATION RECORD

ype Siie

SlOt U^ Frnm SO fl To . . 90 , '"

From 110 ft T* 120 ft

Fr-« J*0 fl T" 1L*!P f'

170 t f ln
^..wEixffiaTDATvi nuii \irnm*m9t 9 ' &&%-- I^BN

Static Water Ixvel R«l<w Un. Surface ?0 ft
If Artesian:
Approxima e 'l ield gpm.

10. PLUOOINO DATA^^5-8-?SS3lf 4 t i' fl*J H f H J

Date Pluggi
BackTUle. \
Grouted or
Plot Locatio

13; RECON

Date Comp
Q Replacev
Q Replace^
Deepened V
Redevelops

14. CEXTII

The work d
true and co

Name '

"' \ **
I'iih V,/ -J.f-n.l Tn fl

n in Item 11. Sho* Distances From 2 Section Lines.

Dm6NlNO"wdRKS^W>H^'t t ^? " ̂ ^Kn H* r^

"nf

L'.,l|p-,» A,̂  _ f t . T o . ft

1 iVrll Py \

iCAnoN^r^^9*4U*i i F 4tt£; -.* 4
tschbed above was done under my supervision, and ihis report is
Tect 10 Uu best of my knowledge. /

'oindexter Supply . / ^^f ^^
Addrtsi^io-^*' in*h mm-, nv V ?>,„»-_ o_,^_-?fln-,

Signed-^ fsfcMi_v>S° A~-^?j&' -,.. >r>v^ ft._&***e-a*j -̂LL — ff^ mf ^' - ' ' /
-LSELADDmONAL SHEETS IF NECESSARY



0004

l."u". — A ..er ^ . jcurcts 5o-uu
-Tir.arv — Cnlleri -jpy
P'nit — Onilers Copy

, na-v« Oklahoma M<

MULT1-PURP(

s
WATE
1000 N
Oklah

jrtgage Compi

JSE WATER W LLL REPORT ^QU)J>. ^ —

R RCSOL'HCES BOARD L" rod' - — •

' 10lh il" H0- "°V^J45 (Ome,_ CM Only,oma City. Oklahoma / 3 l j 2

any 5100 N. Brook-Line
*"•' AnnRF-«

;klahoma City Olcla. PHONE 9^7-5761
2. LEGAL DESCRIPTION OF WELL Well #2 Lot 5 NW corner ^ E J M K i r t l e onei

'^\Z~' ". ^ f f x J l N J ", nf _5 IP- ./, nf <«.r \s* ru-P \--~ s Rr.F -2 fry?. convTv Canadian

3. TYPE OF WORK 4. US
£ New Well Q Plugging [J Dom
~ Reconditioning Work G Stoc
~ Ttsi/ Monitoring Q Test

6. - ::••."?•• LOO-'' ' irvftsisfetiV . .
Material

Soft wet clay
Soft wet clay
Shale
Shale Water
Shale 4 Water
Shale & Water
Shale
Shale 5 Water

^tty'Y

11. PLAT .. ̂ SBBS-Swga

}A

'

-O-\_x

s? „.„#&».« se

From i To

0
20
30

60
80

100
120

^"

swa

20
30

60
80

100
120
180

•̂
*• -*!1/

%z -

l)

xs^at

x

'AofSPP n /J?. ;

_ _£> ^
rwp l _J s. uiiR "~> HI

ClrjlfcC
«WJN^

ni)
tcM

1 2 . PUMP INFORMATION :-"»t->* : :

a»iM rPp^Cj.y . -/>.., . jpm.
ft.

E • \0\ -DOMESTIC 3. DRILLING METHOD
esiic ~ Irr iganon ! J{ Roiary Q Rev. Ro:ary
t — Mur.uipal | ~ r.hl- ,̂  Oihfr ,, _ .
Monitoring C Indusirial ^3 Air

Q Commercial
Q Other

7. LOCATION PERMIT Si^-f&f W^ /. 1-, jj- *Vtfcr:-i3lr£
!f ihis well is Non-Uomesuc. has ihis locaiion been permmed?

Q Y»t (^ NJn P«mil Vn

8. NEW WELL CONSTBUCTION DATA^fi i If M - 3fif.£»V Wife

n.T^c. „,->, tev 20. 85 -^.-te-j May 20, 85
rffr.,,,,n, Poindexter Succlv
nriii., David Poindexter
Piam-rr 'W- . , *fi in Tn'«f n'r'1" 180 f,

CASINO RECORD

Diameier From Jo
i.ti.j. 4 .̂ ... 0 f, 180 *

Cement Grout Surfact Seal £] Vei Q Nfo

GRAVEL PACKED: Q |«-

Al^jj

PERFORATION RECORD

Type/Sir*

**T Fmm _ 80 Fl Tn 90 ft

r.™- 110 f, Tn 120 t,
Frnn, if»O Ft Tn » 7 « ft

170 180
•L9. WIELL.TEST DATAlSl!8lt9 î!,f̂ i.J? £*•<#. t9tt£.-. f^ft

Smic Wairr l-evd rVtlo01 ',_nJ Surface ^-5 - f'

10; pLuoolNol)Af A^*4*tfffi^«ntS? 1 9 ̂  • 4ft|£ -vi- i fdj:
\ /^

rlirknilnl WMh .. . ^ .̂  -t«i«rf«i T« ft

Plot Location in Item 11. Show BisuJKM From 1 Section Linea.

13. RECOND1TIONINO WORK flUUM^.I^f .%_?. 4H&-~ -̂ *& >

Derpen-i W'.-ll Fmm , ,/Xft.Jo . , f t ,
D^j-^lnp^j \Vrll fly .. . - *r

u. c-aTinc^noN^r^g^rW^i^St** 4 U ^BJEl^J ^fe^i
The work described above was done under my supervision, and this report is
true and correct to the beat of my knowledge.

Namt . poindflTft fr 5"ptN]-y r , >_,.»« WD33
A.I.I, — ?̂*7 KM iot>'i"QfcC^-pK m.-.,/r 9U.3-380ir

«r.i f^L^/? ^/^? / 9*r?K*-.r& / _

For» 424-0684 USE ADDITIONAL SHEETS IF NECESSARY



"-.:{ .Vj :e r *fsourc:3 -ca.-'j
..-.ir,. — Dr:.!er» Cocy
r.i — Cr:i:en Caoy

MULTT-Pl'RPOSE WATER WELL REPORT

STATE OF OKLAHOMA
WATER RESOURCES BOARD

'.000 YE. 10th St.. P.O. Box 5-5JM
Oklahoma Ciiy. Oklahoma 72152

37

3ieam iyst

-'»« Code.
County __

i Official Lie Only l

AnnHEss

0004

:. LEGAL DESCRIPTION OF WELL
_ PHONE .

EJi4__Jircle Onei

3. TYPE OF WORK
^New Weil ~ Plugging
~ Reconditioning Work
3 Test. Monitonng

; 4. USE

i G/Uomestic! dV'oc.
{ ^ ~e!*- Monuonng

NON-DOMESTIC ; 5. DRILLING METHOD
U irrigation j 3 Rotary '3 Rev. Rotary

~C .\fumcinaJ
j n Induitnal
[j Commercial
C Other

i Z Cable

fc. - .-'JUS1 LOO 7- f H^ LiliL- " 1 -1
Matenal From l To l.,,'^,Vij I f ihis well is Non-Domestic, has ihis locauon been permiued?

C Yes C N'o Permit No..

USE ADDITIONAL SHEETS IF NECESSARY

(b) (9)



White - Water Resources Board
Canary - Drillers Copy
Pink — Drillers Copy

STATE OF OKLAHOMA
WATER RESOURCES BOARD
1000 N E 10th St . PO 8o» 53585
Oklahoma Otv Oklahoma T31 52

MULT! PURPOSE WATER WELL REPORT

Application No..
Aquifer
Steam System Code .
Use Code
County

'Off ic ia l Use O n l y )

1. OWNER . ADDRESS.

-77V I— 7-

.'. LEGAL DESCRIPTION OF WELL

' ofsec. :TWP. _S; Rge

P H O N E .

EIM

ECM: COUNTY

3. TYPE OF WORK

3>W£w Well D Plugging
~ Reconditioning Work C Test

4. PROPOSED / PAST USE

OtJomestic G Irrigation G Stock
Q Municipal C Industrial Q Test

Material From TO

11.. PLAT

TWP.

of -__u_v, or

I > S: RGE

'/, ofSEC

_EIM<WIM£CM

0 0 0 4 . } 12. PUMP INFORMATION

\Pump Type
Power Source L_
Rated Capacity A
Depth of Bo I. n, fyli^(..

-aT»-i.
_ ft.

5. DRILLING METHOD

H~rToiary Q ^*v- Rotary
D Cable C Other

7. NEW DATA

Dales: Stared ^" / '<^^f J$r*mplntd ^>£&*

Diameier
I* 'J— in .

i" .

CASING RECORD

From To

Surface Seal:
Depth of Seal:.
Gravel Packed:

ft.
No

. f t .
Type:--5

. ft.

. ft.

.__£__ ft. to. -ft.
Amount

Type—-Mai

PERFORATION RECORD

.From .

.From.

.ft. To.

. ft. To __

.ft. To

.ft.

.ft.

.ft.

8. WELL 1.13-11 12. fir fill

Static Water Level Below Land Surfae«__6£L£J
If Artesian: Flows gpm.

.r Tump » f / f Quality

.ft.

BAILER TEST

Drawdown ___L_Z^__ ft. After Pumping hrs. At .
Size of Bailer: / "*? gil.

PUMPING TEST

Drawdown ft. After Njplptng *"-- At_

.gpm.

-gpm-

Date Plugged _
ith. i-M-tanal To

>~- ft- To.
Plot Location in Item 1 1. Show^BfJtancea From 2 Section Lines.

-ft.

-ft.

Date
R»plt<^J Owing FP ft- Tn,

O Replaced Screen Fnm_-_-\______ft.
Deepened Well From \/

Well By.

.ft.

.ft.

The work described a6ov» was don* under my supervision, and thi* report is
true and correct lo the ben of my knowledge.

'2~L



Canary — Dr.llers Copy
?:nk — Dnllers Copy

MULTT-Pl'RPOSE WATER WELL REPORT

STATE OF OKLAHOMA
WATER RESOL'KCES BOARD

1000 \.E. I Oth St., P.O. Box 5358S
Oklahoma City, Oklahoma 73152

VDO"""°" >'°
Aquiler
Steam System Code -
Use Code
County _

(Official UM Only)

0004

1. O W N E R .
Olclahoma Mortgage . ADDRESS .

5100 N. Broolcline

Oklahoma City Ok
2. LEGAL DESCRIPTION OF WELL # 3 Lot 10 SW corner

-̂S; ROE

PHONP. 947-5761
(Circle Ontl

M
Sf; COUNTY

3. TYPE OF WORK
S New Well n Plugging
Cj Recondiuoning Work
C3 Test/Moniionng

4. USE
^ Domestic
C Stock
G Test. Monitoring

j \0\-DOMKSTIC
] ~ Irrigation

l2 Industrial
Q Commercial
n Oiher

5. DRILLING METHOD
j( Rotary .3 Rev. Rotary

Cable Other

6. LOO 7. LOCATION PERMIT '-•

MatenaJ From i To

Soft clay Shale
Shale
Shale with water
Water sand
Water sand & Shale
Shale with water
Shale and water
Water sand
Water Shale Water

0
20
40
60
80

LOO
L20
.40
.60

20
40
60
80

100
120
140
160
180

11. PLAT

'. nfC.gr /J

TWP

13. PUMP INFORMATION

\r /Pump Type __
Power Source _
Raied Capacity
Depth of Bowls or Cylln-.r-_=_

\/ • IP"-
. ft.

If (his -ell is Non-Domestic, has thu location been permitted?

C Yes P No Permii N'o. _______________________

8. NEW WELL CONSTRUCTION DATA

DATES: S..-..I 21 "flfay 85 c-n.,-1.,.̂  21 May.
Coniracior Pni nd ATr-fcaT* S T I l

Davifl Pni
Diameier Hole. . in. Total Depth.

Diameter

CASING RECORD

Fn
Inside __________
Outside _________

Cement Grout Surface Seal ft Yes Q No

From

Type of surface ^ . i e e cementi--..
fl Ye
FA

.ft.

.ft.
.ft.
.ft.

10
GRAVEL PACKED:

Gravel Packed From
Amount Used: All

ft. to 170

PERFORATION RECORD

Type-Si«

Slot . From
. From
. From

80 f, Tn

110 .ft. To
_2fl_ft.
120

140 ft. To
17Q 180

9.

Static Water Level Below Land Surface
If Anesian: Flows _______

Approximate Yield ______

80

.gpm.

VDate Plugged _
Backfilled Wlih.
Grouted or Cemented FromV
Plot Location in Item 11

. Material To
ft. To

13."-ECdNDiTl6

Date Completed _
O Replace Casing F
Q Replaced Screen F
Deepened Wtl\ From
Redevelop*. Well By

The work ducribed above wu done under my supervision, and this report is
true and correct to the best of my knowledge.

v,._.Poindexter Supply
..<..-.. 461JMKW. 10th

Sign-.- ,̂

WD33Ucen* * .
_OKC OK p.r.-^4T-3804

r> 4J4-04I4 USE ADDITIONAL SHEETS IF NECESSARY



•.Vhite — 'A'ater Resources Board
Canary - Drillers Copy
p.nit _ Drillers Copy

5TATE OF OKLAHOMA
WATER RESOURCES BOARD

1000 N E 10TH STREET. P O. SOX 5358S
OKLAHOMA CITY. OKLAHOMA 73152

MULTI-PURPOSE WATER WELL REPORT

Application No.
Aquifer _____
Steam System Code .
Use
County.

•Of f i c i a l Use O n i y i

0 0 0 4 - .

'.. OWNER ADDRESS _

PHONE

3. TYPE OF WORK

_ Well U Plugging
G Reconditioning1 Work G Test

4. PROPOSED / PAST USE I 5. DRILLING METHOD

.-"•Dome-tie G Irrigation G Stock I S'Rotary G Re"- Rotary
D Municipal G Industrial G Test j Q Cable G Other .

'f

_5^__v, of 4^£i:k °' ̂ - "• of SEC

TWP / _? S: RGE___a_EI>01/rM£CM

ft

rnntr»«nrlM';nrte|!-ff>f ^ u p p / M Ct Or . MiHrt (^

Diameter Hole ^— .{/-T in. ToUl Depth.

Diameier

CASING RECORD

From To

s Seal: 3 Yi
Depth of Seal:_
Gravel Picked:

.in. .

.in.
. :t..
..'t..

Type:.
ft

.f t .
Amnunt U»d-

PERFORATION RECORD

Static
If Artesian:
Water Temp.

.gpm.
_"c/f Quality.

BAILER TEST

Siu of R.il*r- ., Y "7
t. At .

K*1-

PUMPINGTEST

- : : 2 •• J:_-.; .

Date Plugged .

Grouted or Cemented From.
.ft.
-ft.

Plot Location in Item 11. Show D/stanee* From 2 Section Linn.

G R»pl.-~d r..in- Fr-m \ / ft TO ft.

G Replaced Screen From____A_—-ft. To ft.
Deepened Well From / ^ ft. To .'t.
Redeveloped Well By. /

The work descnbed above waa done under my supervision, and this report i-
true and correct lo the beat of my knowledge.

USE ADDITIONAL SHEETS IF NECESSARY

(b) (9)
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SOIL SURVEY OF OKLAHOMA COUNTY, OKLAHOMA
BY CARL F. FISHER AND JOHN V. CHELF, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, IN COOPERATION WITH THE OKLAHOMA AGRICULTURAL
EXPERLMENT STATION

rvKLAHOMA. COUNTY is in the central part of
[j Oklahoma (fig. 1). It has a total land area of 705
<iuare miles, or 451.200 acres. Oklahoma City is the county
>at and the largest city in the State. Other towns are Ar-
idia. Edmond. Bethany, Harrah. and Xicoma Park. In
'60, the county had a population of 439,506, of which less
i an 1 percent lived on farms.

Figure /.—Location of Oklahoma County in Oklahoma.

The county is part of the Central Lowland physio-
graphic province. It has a subhumid climate, and an aver-

.. _a_annuaLjajnfall of 31.03 inches. Elevations range from
ixjut 1,300 feet in the northwestern part to 850 feet in the

•outheastern part. Oklahoma City is 1,194 feet above sea
'•vel. The North Canadian River, the largest stream, flows
n:ross the county.

Homesteaders who came from the Northern States
-I'ttled in the area that is now Oklahoma County after the
trea was opened in 1389. Fanning was the main occupation
Ind is still one of the principal sources of income. The main
i arm enterprises are the growing of small strains, mainly
v inter wheat, and the raising of livestock. Of the total farm
ncome in 1964, the sale of livestock and livestock products
locounted for about 65 percent and the sale of crops, about
••> percent. Most of the farmland in the eastern part of the

'.•ounty is in pastures of tame and native grasses. The west-
"ITI part of the county marks the eastern border of the
main wheat-growing area of Oklahoma. In 1964, there
«-ere about 1,102 farms in Oklahoma County, and their
average size was about 214 acres.

Most of the farmland in the^county is on uplands consist-
ing of loamv soils that are well drained or somewhat ex-
cessively drained A pnnsirWnhiP nprpnpro is made up of

loamy soils on bottom lands. Flooding is a hazard on some
of the soils on bottom lands, though the total acreage of
soils in the county that require drainage is relatively small.
Also small is the acreage of clayey soils.

General Soil Map
The general soil map at the back of this survey shows,

in color, the soil associations in Oklahoma County. A soil
association is a landscape that has a distinctive propor-
tional pattern of soils. It normally consists of one or more
major soils and at least one minor soil, and it is named for
the major soils. The soils in one association may occur in
another, but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in a county, who want to
compare different parts of a county, or who want to know
the location of large tracts that are suitable for a certain
kind of farming or other land use. Such a map is not suit-
able for planning the management of a farm or field, be-
cause the soils in any one association ordinarily differ in
slope, depth, stoniness, drainage, and other characteristics
that affect management.

The five soil associations in Oklahoma County are de-
scribed briefly in this section. More information about the
individual soils in each soil association can be obtained
from the detailed soil map at the back of this survey and
from the section "Descriptions of the Soils."

1. Darnell-Stephenville Association
Shallow and deep, gently sloping to strongly sloping,
loamy soils on wooded uplands

This association consists of shallow and deep soils on
wooded uplands in the eastern two-thirds of the county.
These soils are mostly gently sloping to moderately slop-
ing, but they are strongly sloping in places. This associa-
tion covers about 177,000 acres, or about 45 percent of the
farmland in the county. Figure 2 shows a typical area of
soil association 1.

The Darnell soils make up about 56 percent of this asso-
ciation: the Stephenville soils, 31 percent: and minor soils,
the remaining 13 percent. The chief minor soils are the
closely intermingled Vernon and Lucien soils and the
Noble", Konawa. and Dougherty soils.

The Darnell soils have a reddish-brown or brown surface
layer that is generally fine sandy loam. The surface layer
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Soils for Windbreaks and Post Lots." Behavior of the
soils when used as sites for structures or as material for
construction is discussed in the subsection ''Use of Soils in
Engineering." ;

Bethany Series
The Bethany series consists of deep, dark-colored,

nearly level soils on uplands. These soils are in the north-
weste'rn and southwestern parts of the countv.

In a typical profile, the surface layer is dark grayish-
brown, slightly acid silt loam about 14 inches thick. This
layer is of granular structure.

"The subsoil is about 43 inches thick. It contains less clay
and is less compact in its upper part than its lower part.
The upper part is dark grayish-brown silty clay loam that
has moderate, medium, subangular blocky structure. The
lower part is brown light clay of strong to moderate,
medium, blocky structure.

The underlying material is brown light clay that is
mottled firm, limy, and difficult for plant roots to
penetrate.

Bethany soils are naturally well drained. Internal
drainage is medium, and permeability is slow, Water-
holding capacity and natural fertility are high.

Almost all of the acreage of Bethany soils is cultivated.
These soils are suited to small grains, sorghums, cotton,
legumes, and grasses. Winter wheat is the crop most widely
grown.

Typical profile of. Bethany silt loam, 0 to 1 percent
slopes, in a cultivated field (east side of road, about 1,000
feet north and 100 feet east from the southwest corner of
section 28, T. 11 N., R. 4 W.) :

Ap—i) to < • inches, dark _rayish-l)ro\vn i IOYR 4/2) silt loam,
very dark grayish brown (IOYR 3/2) when moist:
weak, fine, granular structure: slightly hard when
rlry, friable when moist; slightly acid; clear bound-
ary : horizon 6 to 10 inches thick.

A12—0 to H inches, dark grayish-brown (IOYR 4/2) heavy
silt loam, very dark grayish brown (IOYR 3/2) when
moist: moderate, medium, granular structure: slightly
hard when dry, friable when moist; slightly acid;
clear boundary: horizon 5 to 10 Inches thick.

Bl—14 to 18 inches, dark grayish-brown (IOYR 4/2) silty clay
loam, dark brown (IOYR 3/3) when moist; moderate,
medium, subangular blocky structure; hard when
dry, firm when moist: neutral; clear boundary;
horizon 3 to 8 inches thick.

B2t—18 to 40 inches, brown (10YR 5/3) light clay, dark
broivn (IOYR 4/3) when moist; strong, medium,
blocky structure; very hard when dry, very firm when
moist; thick, complete clay films on ped faces: mildly
alkaline; gradual boundary; horizon 12 to 26 Inches
thick.

B3—10 to 5T inches, brown (IOYR 5/3) light clay, dark
brown (IOYR 4/3) when moist; moderate, medium,
blocky structure; very hard when dry, very firm
when moist; moderately alkaline; many fine segre-
gated concretions of calcium carbonate; iron and
manganese pellets common; gradual boundary; hori-
zon 15 to 20 inches thick.

C—~j~ to iH inches -K brown (7.SYR 5/4) light clay with
distinct common, fine and coarse mottles of reddish
brown (5YR 4/4) ; dark brown (7.5YR 4/4) when
moist; massive; very hard when dry, very firm when
moist; calcareous.

The Ap and A12 horizons are silt loam in most places, but
there is some loam in tilled areas. The A12 horizon ranges from
dark grayish brown to dark brown in hues of IOYR and 7.5YR.
The B2t horizon ranges from dark grayish brown to brown

in a hue of IOYR. Its texture is heavy silty clay loam ami
light clay. Depth to the B2t horizon ranges from 14 to 24 inche- .

Bethany soils have a more clayey B2t horizon than Vano.v-
and Chickasha soils.

Bethany.silt loam. 0 to 1 percent slopes (BeA).—Thi-
soil has the profile described as typical for the Bethaiv.
series. It absorbs water well and releases it readily f i .
orops. Tillage is moderately easy.

This is one of the most desirable soils in the county for
small grains, and it is well suited to the other crops most
commonly grown. All of it, except for a few small areas
in native grass, is cultivated. Winter wheat is the main
crop, but other small grains, sorghums, cotton, a l f a l f a .
ana grasses are also grown.

Management is needed for maintaining soil structure
and fertility. All crop residue should be returned to the
soil, but excessive tillage should be avoided. Small grain-
can be grown continuously if crop residues are returned
to the soil and adequate fertilizer is applied. (Capabi l i ty
unit 1-2; Loamy Prairie range site)

Breaks-Alluvial Land Complex
Breaks-Alluvial land complex (Bk) consists of small non-

arable valleys cut into the smoother uplands along tlv
upper reaches of intermittent streams. The sides of the
valleys are sloping to steep. Areas of this complex range
from" 100 to 300 feet in width but are 50 to 150 feet wide
in most places.

The soil material on the valley sides varies widely, btit
in most places is loamy in the surface layer and loamy t < >
clayey in the subsoil and substratum. Color ranges from
grayish brown and dark brown to reddish brown, depend-
ing on the color of associated soils in the surrounding up-
lands. Depth to bedrock of sandstone, shale, or both rantre-
from less than 10 inches to more than 5 feet but is greater
than 3 feet in most places. The soil material in the val ley
floor is loamy, brown to reddish brown, and generally
calcareous. Slopes dominantly range from 0 to 12 perceir
The vegetation on the valley sides consists mostly of shot--
grasses, though mid grasses grow in areas of the k^-
clayey soils. In other areas, the vegetation on the valle;.
sides consists mostly of tall grasses and some trees foun.
in local areas. This land type is used mostly for permanen:
pasture. (Capability unit VIe-1: Breaks are in the Ke«i
Clay Prairie range site, and Alluvial land is in the Loarm
Bottom Land range site)

Broken Alluvial Land
Broken alluvial land (Br) consists of reddish-brown, f r i -

able, loamy alluvium. It lies in a narrow strip along tht
sides of streams that have cut deep, wide channels. Tlu
banks average 10 feet in height, but the steep banks an
15 to 25 feet high. The stream channels range from b'
to 100 feet in width and are wider in the bends of th-
creeks. Slopes range from 2 to 20 percent.

This land supports a thick stand of trees, mainly elir.
cottonwood, hackberry, and pecan. The undergrowth :
mixed and includes some shrubs and tall grasses.

This land is suitable for native grasses used for grazing
It is also suitable as a habitat for wildlife.

Further erosion of streambanks can be controlled h;
avoiding overgrazing and clearing of trees and by prevent
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The soils in this group are generally unsuitable for
field windbreaks or post lots. They are suitable for farm-
stead windbreaks where tall trees are not needed and where
the trees can be watered in droughty periods with the water
supplying the farm.

Trees suitable for farmstead windbreaks on the soils of
this group are Siberian elm, Russian mulberry, eastern
redcedar. and some strains of Chinese arborvitae. These
trees grow much slower on the soils of this group than they
do on those of groups 1 and 2. Also, more cultivation and
more watering are needed.

WOODLAND SUITABILITY CROUP 4

The soils in this woodland suitability group range from
shallow to deep and from nearly level to moderately steep.
They are noneroded or severely eroded. These soils make up
about 20 percent of the farmland in the county. In this
group are Lela and Miller soils, Darnell-Stephenville,
Miller-Slickspots. and Vernon-Lucien complexes, and
Eroded clayey land and Eroded loamy land.

These soils'are not suitable for tree plantings in wind-
breaks or post lots. The survival and growth of trees are
limited by many adverse characteristics, mainly salinity,
erosion, and shallowness.

Wildlife and Fish4

The main areas of wildlife habitat in Oklahoma County
are the prairies, the timbered uplands, and the timbered
bottom lands. The prairies are in the western one-third of
the county, and the timbered uplands are in the eastern
two-thirds. The timbered bottom lands occur as narrow
bands on both sides of the North Canadian River and
Deep Fork. They are also along other large streams and
along some drainageways.

Important kinds_of wildlife in the county are bob-
white quail, mourning dove, fox squirrel, deer, cottontail
and_jack" rabbit, mink, opossum, skunk, muskrat, and
beaver. Small flocks of Rio Grande wild turkey have been
released in Che county and appear to be successfully estab-
lished. Predatory animals include coyote, bobcat, red fox,
and pray fox. Predatory birds are mostly many kinds of
hawks and owls. They are protected by law because they
help to control harmful rodents. The large lakes in the
county attract waterfowl during the migration season.
Many kinds of songbirds live in the county during all
seasons. They are protected because of their esthetic value
and because they help control some of the harmful insects.

Where habitat is adequate and reproduction of wildlife
is normal, most kinds of game can be hunted each year and
still maintain their numbers. Bobwhite quail is the most
popular game bird. Mourning dove is hunted in stubble
fields, in weed fields, and around ponds, but the number
of dove taken is limited. These birds migrate locally
because the weather is warm during the hunting season.
Squirrel hunting is popular in the more heavily wooded
areas. Coyote are hunted for sport, but only a few pelts are
sold. A few opossum, skunk, muskrat, and mink are
trapped for their pelts. Mink is the most valuable fur-
bearer in the county. Hunting waterfowl is important
around Lake Hefner and around some of the farm ponds
that contain food plants.

' By JEROME F. SYKORA, biologist, Soil Conservation Service.

Fish in the larger streams include black and white bass
channel, bullhead, and flathead catfish, crappie, carp'
buffalo, and species of small sunfish and of minnoW
Also, fish have been stocked in many farm ponds and in
lakes that have been built for watering livestock and
for recreation (fig. 12). A moderate to large amount of
bass and channel catfish can be produced where drainage
is from a well-vegetated watershed, water is fertile, ami
a reasonably stable water level is maintained. Most fishing
in the county is in Hefner, Overholser. and Hiwasspe
Lakes and in farm ponds. Bass, bluegill, and channel cat-
fish for stocking suitable ponds are available from Federal
and State fish hatcheries.

A convenient way to discuss different kinds of wi ld l i fe
habitat in the county is by soil associations. The soil
associations in this county are described in the section
''General Soil Map."

The Darnell-Stephenville association (1) makes up
about 45 percent of the farmland in the county. Because
of the strong slopes and low fertility, only about 30 per-
cent of the acreage is cultivated. Much of the area is cov-
ered with dense stands consisting of post oak, blackjack
oak, and oak and hickory. Many areas that were former!-,
cultivated have reverted naturally to grasses or havV
been reseeded or sodded. Other areas have been invaded
by trees and shrubby vegetation.

The varied plant cover of soil association 1 provides a
good habitat for bobwhite quail, deer, furbearers, and
other wildlife. Many areas can be easily managed so as
to increase the number of wildlife. Some of the practices
needed are selective clearing of brush, seeding of plants
for wildlife food, and disturbing the soils so as to in-
crease weeds. The closely intermingled Vernon and Lucien
soils are not suitable for planting trees and shrubs, but
they can be improved as wildlife habitat if they are disked
or otherwise disturbed. Grazing of livestock needs to be
controlled in this association so that enough cover is l e f t
for birds that nest on the ground.

The Renfrow-Vernon-Bethany association (2) makes
up about 24 percent of the farmland in the county. Be-
cause most of this acreage is cultivated, only a few area-
of food and cover are available for wildlife. Wheat is the
main crop, and its stubble provides food for mourning
doves during a short period in summer. Migrating geese
feed on fall-planted wheat. Deer and bobwhlte quail feed
on the wheat that is adjacent to their cover, which i.-
generally along streams and drainageways. Trees and
shrubs can be planted to create wildlife habitat, or to
supplement that existing, if the more permeable soils iu
this association are selected. These plantings must be
cultivated and protected until they are established.

The Dale-Canadian-Port association (3) makes up
about 16 percent of the farmland in the county. Intensive
cultivation of the deep, fertile soils on benches has elimi-
nated much of the desirable wildlife habitat, though some
remain in parts of the flood plains that are not desirable
for cultivation. The soils of this association are well
adapted to many kinds of plantings for wildlife. Because
these soils are deep and fertile and are subirriirated in
places, plants grow rapidlv and produce seed early.

The Dougherty-Xorge-Teller association (4) makes up
about!) percent of the farmland in the county. About hal t'
of the acreage is cultivated, and the rest is in native gras.-.
is pastured, is idle, or is in many kinds of woody plant.-.
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TABLE 4.—

Soil series and map
symbol '

Bethanv (BeA)

Breaks-Alluvial land ( B k ) . _

Broken alluvial land (Br) . .

Canadian-Dale (CdB) . ...

Chickasha (ChB)

Crevasse (Cr Cv)

Dale (01)

Darnell-Stephenville ( D s E ,
OtE3).

Dougherty ( D u C )

Eroded clayey land (Es)

Eroded loamv land (Et)

Grant (GrB) . . .

Konawa ( KoB)

Lela (Lc) .. .

Topsoil

Good to fair to a depth
of IS-z feet: Easily
eroded on steep slopes.

Poor: Limited quantity
of material.

Fair: Broken and on
steep slopes; limited
material.

Poor' Easily eroded on
steep slopes.

Poor to good: Areas
must be selected.

Good - -

Poor: Too sandy - -

Good- . . .- -

Poor: Limited quant i ty ;
easily eroded.

Poor: Low fertility;
easily eroded.

Poor: Shallow, clayey
material.

Poor: Low fertility

Fair: Easily eroded on
steep slopes.

Poor* Low fertility
easily eroded.

Poor: Too clavev

Suitability as source of —

Select material

Unsuitable

Poor: Inaccessible and
too clayey.

Poor: Variable material.

Good..

Unsuitable to good:
Areas must be selected.

Poor: Elastic material. .

Good to fair: Lacks
binder in some places.

Unsuitable: Too clayey.

Good but limited in
quantity.

Good

Unsuitable: Too
clayey.

Unsuitable: Clay loam
areas are too plastic.

Poor: Highly elastic.

Good

Unsuitable: Highly
plastic.

Road fill

Poor" Moderate
shrink-awell poten-
tial; unstable.

Poor: Limited quan-
tity of material;
unstable.

Poor: Low density;
difficult to compact.

Good

Poor to good: Selec-
tive borrow must be
used.

Good to fair

Good if confined and
slopes are stabilized.

Poor: Unstable

Good but limited in
depth to sandstone.

Good if entire profile
is used.

Poor: High shrink-
swell potential; un-
stable.

Poor: Unstable

Poor: Requires close
control of moisture;
unstable.

Good if entire profile
is used.

Very poor: Highly
plastic; high volume
change; unstable.

Soil features a f fec t inz —

Highway location

Moderate «hrink--wpll
potential: very slow
internal drainage:
unstable.

Broken topography;
unstable; h ighly
plastic.

Broken topography, un-
stable when wet :
frequently flooded.

Features fa%-orable. . -

Weak foundation in Dale
soil.

Features favorable

Frequent flooding

Nearly level slopes: weak
foundation.

Sandstone at a depth of
1 to 4 feet.

Erodible soils

Some steep slopes; high-
ly plastic; numerous
gullies.

Some steep slopes: ma-
terial unstable when
wet.

Unstable slopes; re-
quires good drainage
in foundation.

Erodible soils.

Highly plastic clav: poor
drainage.

See footnote at end of table
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'of soils

^^^K Farm

^R^oir area

Jp» favorable.. -

JRepth: possible
jSpage at abut-
gg(Qt.
fl^

laJSng; broken
topography.

ligh rate of potential
seepage; nearly
level topography.

ligh rat* of potential
seepage; nearly
level topography.

catures favorable.. -
**•

-iindf material; high
water table.

Features favorable
for dug ponds.

-andstone at a depth
of 1 to 4 feet;
high rate of seep-
age.

iligh rate of seepage.

Depth to shale may
be limited.

Features favorable

Features favorable. ..

High rate of seepage .

Features favorable
for dug ponds.

"• . Soil features affect ing — Continued

ponds

Embankment;

Susceptible to crack-
ing when dry; low
shear strength.

Shallow soil in some
places, cracks
when dry.

Flooding; broken
topography.

High rate of potential
seepage; high
credibility.

Features favorable...

Features favorable...

High rate of seepage.

Features favorable...

High rate of potential
seepage and
limited amount of
material.

High erodibilitv

Unstable material;
cracks when dry.

Features favorable...

Features favorable...

High erodibilitv

Low stability : sub-
ject to severe
cracking.

Agricultural Irrigation
drainage

Good drainage

Good to excessive
drainage.

Frequent flooding

Good drainage

Good drainage

Good drainage

Frequent flooding

Good drainage. .

Good drainage to
excessive.

Good drainage

Good drainage

Good drainage

Good drainage

Good drainage

Somewhat poor
drainage; very
slow internal

Slow rate of intake;
slow permeability.

Broken topography;
nonarable land.

Frequent flooding;
broken to-
pography.

Features favorable

Variable rate of
intake.

Features favorable. ..

Frequent flooding;
low water-holding
capacity; high
rate of intake.

Features favorable

Strong slopes: vari-
able depths.

Wind erosion: hum-
mocky topog-
raphy.

Nonarable land:
severely eroded.

Severely eroded land-

Features favorable...

Undulating topog-
raphy; wind
erosion.

Very slow rate of in-
take; very slow
permeability; sub-

Terraces and
diversions

Susceptible to pond-
ing in channels.

Broken topography;
nonarable land.

Frequent flooding;
broken to- ;
pography. |

Nearly level to-
pography.

Nearly level to-
ography. '

Features favorable...

Nonarable soils;
frequent flooding.

i
Nearly level to- i

pography. j

Shallow soils over
sandstone. (

i

Hummocky topog- [
raphy: subject
to wind erosion.

Nonarable land: ;
severely eroded.

Nonarable land:
severely eroded.

i
Features favorable

i

Susceptible to wind
erosion.

Nearly level topog-
raphy.

Waterways

Features favorable.

Broken to-
pography: non-
arable land.

Frequent flooding;
broken to-
pography.

Nearly level to-
pography.

Nearly level to-
pography.

Features favorable.

Nonarable soils:
frequent flood-
ing.

Nearly level to-
pography.

Shallow, d rough ty
soils.

Soils subject to
wind and gul ly
erosion.

Vegetation hard
to establish;
little topsoil:
numerous g\il-
lies.

Severely eroded
land.

Features favorable.

Susceptible to
wind and gully
erosion.

Nearly level to-
pographv when
drv.

drainage. ject to severe
cracking.
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RECORD OF COMMUNICATION

TYPE: Telephone Call

TO: Kevin Jaynes
FIT Biologist
ICF Technology, Inc.
Dallas, Texas
214-744-1641

DATE: 5-17-91 TIME: 3:30 p . m .

FROM: Dan Bridgeforth
Superintendent
City of Bethany
Bethany, Oklahoma
405-789-0920

SUBJECT: City of Bethany Wells Info, and Numbering System.

SUMMARY OF COMMUNICATION

Mr. Bridgeforth returned my call. I explained to him of the U.S.G.S. database
dumpout I had received from Scott Christiansen concerning the Garber
Wellington Aquifer and the wells located in Township 12-N, Range 4-W. I
explained that U.S.G.S. had a fifteen digit code identifying the well and then
a summary of its water quality. I needed to cross reference these codes to
find the city of Bethany wells. Mr. Bridgeforth said he could do this if I
sent Him the information. Mr. Bridgeforth was familiar with the previous FIT
work around WPA and asked for the reports on the Air Center. I referred him
to the EPA FOI Officer and address.

Mr. Bridgeforth continued to explain that the Bluff Creek Canal actually runs
from the south to the north and that a smaller intermittent stream just east
of the canal received the run-off from WPA. This stream runs south to Lake
Overholser. The Bluff Canal runs from Overholser to Lake Hefner.
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RECORD OF COMMUNICATION

TYPE: Telephone Call DATE: 6-27-91 TIME: 9:30 a.m.

TO: Patrick Yonikas FROM: Kevin Jaynes /v- ---- v—
OKC Water Dept. FIT Biologist
Oklahoma City, Oklahoma ICF Technology, Inc.
405-297-3811 Dallas, Texas

214-744-1641

SUBJECT: Oklahoma City Reservoirs and Water Supply

SUMMARY OF COMMUNICATION

Mr. Yonikas stated that the North Canadian River supplys both Lake Overholser
and Lake Hefner. This is controlled by a series of flood gates along the
river. When Overholsr is to be filled, gates are set to divert flow in ,
vice-versa for Lake Hefner; the Bluff Creek Canal is flooded to fill Lake
Hefner.

The intakes are located at the far northern end of Lake Hefner at the dam and
the other at the far southeastern end of Lake Overholser where the North
Canadian River exits. Average usage is 80 million gallons a day (mgd)
including Lake Draper. Total population served is 460,000 including Draper.

Lake Overholser is used for drinking water only in the summertime.

Average usage for Lake Overholser is 12 mgd and for Hefner is 25 mgd.
Approximately 60% of water usage is from the North Canadian via these two
lakes.

OKC sells water to all other rural districts and does so at peak times of
usage.

Bluff Creek Canal is mostly concrete lined, runs northward to Hefner and has a
capacity of 1500 Cubic Feet Per Second (cfs). It has been designed to
eliminate most serious runoff into it except what is diverted from the North
Canadian River at the flood control gates.
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National Flood Insurance
Program Community Status Book
ederal Emergency Management Agency

Federal Insurance Administration
Washington, D.C. 20472

OKLAHOMA

Purpose

This book provides information about:

• communities participating in the National Flood Insurance
Program (42 U.S.C. 4001-4128) - Section I.

• communities which are not participating in the National Flood
Insurance Program but have had special flood hazards iden-
tified by the Federal Insurance Administration - Section II.

Its purpose is to:

• assist lenders in determining whether or not flood insurance
must be required as a condition of Federal or federally-related
financial assistance.

• assist property owners and insurance agents in determining
whether or not flood insurance is available in a particular com-
munity, and whether a map showing flood zones is available.

• assist Federal agencies in meeting their responsibilities under
Executive Order 11988 (42 FR 26951) to evaluate whether a
proposed action will occur in a flood hazard area.

• assist State and local agencies by providing information for
flood plain management.

• assist any other members of the general public who may be
interested in the information contained within this book.

Section I

Section I of this book lists communities PARTICIPATING in
•

the National Flood Insurance Program. Flood insurance policies
for residential and commercial properties and their contents
located in the communities listed may be purchased from any
insurance agent or broker licensed to sell property or casualty
insurance and in good standing in all the states in which the agent
is licensed. Agents may obtain information about coverage, rates,
etc., by calling the National Flood Insurance Program (800) 638-6620
(toll free), or in the Washington, D.C. metropolitan area 897-5900
or in Maryland (800) 492-6605.
Column 1 - (COMMUNITY NUMBERS). These six digit

numbers are either the same number or the same first
six digits of the community number (or COMMU-
NITY PANEL NUMBER) appearing on the FIA
flood map for the community. The alphabetic suf-
fix at the end of the number indicates whether the
currently effective map is a revision of an earlier map
(e.g., "A" normally indicates a first edition, "B"
a first revision, etc.) This number and the suff ix , if
any, must be written on all flood insurance policies.

Column 2 - (COMMUNITY NAME). This indicates the name
of the community, followed by the name of the coun-
try in which it is located. When the community is
a county, only its unincorporated areas are referred
to; incorporated areas are listed individually as
township, city, village, etc.

Column 3 - This indicates THE DATE OF THE COMMU-
NITY'S ENTRY INTO THE REGULAR OR
EMERGENCY PROGRAM, of the National Flood
Insurance Program. The symbol (R) following the
date indicates Regular Program; if no parenthetical
symbol appears after the date, the community is par-
ticipating in the Emergency Program.

Column 4 - This indicates THE EFFECTIVE DATE OF THE
CURRENTLY EFFECTIVE FLOOD MAP OF
THE COMMUNITY. This date also appears on the
flood map of the community. If there is no date in
this column, a flood map for the community has not
yet been published, but the community is still par-
ticipating in the National Flood Insurance Program.

NOTE: If a date appears in both columns, then the purchase
of flood insurance is required as a condition of Federal
or federally-related financial assistance for construction
or acquisition of buildings (including FHA and VA
mortgage guarantees, mortgage loans from federally
regulated lending institutions. Federal disaster assistance
etc.) located within the special flood hazard areas as
shown on the FIA flood maps.

Section II

Section II of this book lists communities which are NOT PAR-
TICIPATING in the National Flood Insurance Program, but
which have an FIA flood map delineating the special flood hazard
areas in the community.

Column 1 - same as Column 1 described above.

Column 2 - same as Column 2 described above.

Column 3- HAZARD AREA IDENTIFIED. This is the date of
the first FIA flood map of that community. There
may be other, more recent maps for the community.

Column 4 - DATE ON WHICH SANCTIONS APPLY. Efcc-
tive on this date, no direct Federal assistance (in-
cluding FHA or VA mortgage guarantees) can legally
be provided for the acquisition or construction of
buildings in the special flood hazard areas shown on



the FIA map of this community. If this date will pass
before the next publication of this book, the sym-
bol (P) will appear next to the date in Column 4. To
obtain up-to-date information on whether the sanc-
tion on Federal assistance still applies for their com-
muni ty , call the Federal Emergency Management Agen-
cy (202) 646-3444

Symbols

NSFH A - The community has no special flood hazard areas and
a flood map for the community has not been pub-
lished. Although it may not be subject to the 100-year
flood, floods of a greater magnitude could occur there.
In addition, certain structures may be damaged by
local drainage problems.

L - Minimally Flood Prone, with Flood Hazard Boundary Map
converted to Flood Insurance Rate Map by letter, no
change in flooding shown on map, no elevation on map.

M - Minimally Flood Prone, no elevation on map.

P - Participation deadline will pass before the next publica-
tion of the Status Book. Call the above number for
up-to-date information after the deadline date.

R - Entry date into Regular Program.

S - Suspended from the National Flood Insurance Pro-
gram. No flood insurance available. Other sanctions
apply. For up-to-date information after suspension
date, call the above number.

F - Effective Map is a Flood Insurance Rate Map. Note,
however, that the "Hazard Area Identified" date
denotes the date of original identification of the special
flood hazard area and is not necessarily the date of
the most recent Flood Insurance Rate Map.

W - The community has withdrawn from the National In-
surance Program. (Subject to restrictions on lending
if community is not in the Program by one year after
their initial hazard ID date).

* - Unincorporated areas only.

tt - This community has a map with a 10-digit ID number.
Each map with such a number will be published as one
or more Z-fold panels (like road maps). Each map hav-
ing more than one panel also has an index showing
which panels apply to the various sections of a com-
munity. Since the 10-digit system permits the revision
of individual panels rather than the entire map, the

index also shows the correct su f f ix of the most cur-
rent panel for a particular location in the communi ty .

Each t ime a panel is revised and published, the map
index is also revised and republished with a new ef-
fective date to reflect the panel revision: For communi-
ty maps wi th 10-digit ID numbers, the Status Book
gives data relating to the index only. The index must
be consulted for information on individual panels.

State-Owned Property

Flood insurance is not required for Stale-owned property in the
following states because the states have submitted to FIA satisfac-
tory self-insurance plans against flood loss:

Florida
Georgia
Iowa
Maine
New York
New Jersey

Publication Schedules

North Carolina
Oklahoma
Oregon
South Carolina
Tennessee
Vermont

This book is published semiannually and is available in separately-
bound copies for each state, or, if nationwide information is
needed, in a bound copy for the entire Nation. Copies are free;
to get on the distribution list or change your address, number
of copies ordered, etc., call 202-646-2789. To report errors found
in this book, call (800) 638-7418, (toll free), (800) 492-1676 (toll
free) in Maryland only.

Updates to this book are published periodically in the Federal
Register, which is determinative for the purpose of corrections
and legal effect.

Ordering Flood Maps

FIA flood maps and/or indices may be ordered from:

Federal Emergency Management Agency
Flood Map Distribution Center
6930 (A-F) San Tomas Road
Baltimore, Maryland 21227-6227 or call
National Flood Insurance Program
Telephone: (800) 638-6620 (toll free)

(800) 492-6605 (toll free) in Maryland only



Federal Emergency Management Agency
Federal Insurance Administration

Communities Participating in the National Flood Insurance Program

AS OF MAR 01, 1986

Community
Number

400173*
400155A
400063*
4002588
400174*
400072*
400341
400018*
400182 Q
40001 98
400342
400031*
400343*
400008*
400147*
400148*
400220*

400009A
400345*
400280A
400261A

400347A
400020A
400207*
400078*
400348*
400101*
400262A
40004 2 B
400349A
400350A
400138A
400468*
400120*
400121
400051*
400236*

4001 078
4004698
400482A
40035 1A
400005
400266A
400267A
400048A
400353.
400354
400269
400271*
400485*
400272A
400O12B
400274
400021*
400276A
400185*
400237
400238A
400006*
400 1 83B
400234*
400357*
400115
405375*
400358A
400280B
400162
400054*
400510
4000478
400359
400360*
400253*
405376C
400156A
400361A
400362A
400216
400097
400490*

Community Name

ADA. CITY OF
AFTON, TOWN OF
ALEX. TOWN OF
ALINE. TOWN OF
ALLEN. TOWN OF
ALTUS. CITY OF
ALVA. CITY OF
ANAOAHKO. CITY OF
ANTLERS. TOWN OF
APACHE. CITYOF
ARAPAHO TOWN OF
ARDMORE. CITY OF
ARKOMA. TOWN OF
ATOKA. CITY OF
AVANT. TO WN OF
BARNSOALL. CITY OF
BARTLESVILLE. CITY OF

BEAVER. TOWN OF
BEGGS. CITYOF
BENNINGTON. TOWN OF
BESSIE. TOWN OF

BILLINGS, TOWN OF
SINGER. TOWN OF
BIXBY. TOWN OF
BLACKWELL. CITY OF
BLAIR. TOWN OF
BLANCHARD. CITY OF
BLUEJACKET. TOWN OF
BOISE CITY. CITY OF
BOKCHITO. TOWN OF
BOKOSHE. TOWN OF
BOLEY. TOWN OF
BOWLEGS. TOWN OF
BOYNTON, TOWN OF
BRAGGS. TOWN OF
BRISTOW. CITY OF
BROKEN ARROW. CITY OF

BROKEN BOW. CITY OF
BROOKSVILLE. CITY OF
BRYAN COUNTY '
BUFFALO. TOWN OF
BURLINGTON. TOWN OF
BUTLER. TOWN OF
BYARS.TOWN OF
CACHE. TOWN OF
CADOO. TOWN OF
CALERA. TOWN OF
CALVIN. TOWN OF
CAMERON.TOWN OF
CANADIAN COUNTY •
CANADIAN. TOWN OF
CANTON. TOWN OF
CANUTE. TOWN OF
CARNEGIE. TOWN OF
CARTER. TOWN OF
CATOOSA. CITY OF
CHANDLER. CITY OF
CHECOTAH, CITY OF
CHEROKEE, CITY OF
CHEYENNE TOWN OF
CHICKASHA. CITY OF
CHOCTAW. CITY OF
CHOUTEAU. TOWN OF
CLAREMORE. CITY OF
CLAYTON. TOWN OF
CLEO SPRINGS. TOWN OF .'
CLEVELAND. CITY OF
CLINTON. CITY OF
COAL COUNTY
COALGATE. CITY OF
COLBERT. TOWN OF
COLLINSVILLE. CITY OF
COLONY. TOWN OF
COMANCHE. CITY OF
COMMERCE. CITY OF
COPAN. TOWN OF
COVINGTON. TOWN OF
COWETA. CITY OF
COYLE. TOWN OF
CREEK COUNTY •

W IX _,« 1 1 \J 1 VI «

PONTOTOC COUNTY
OTTAWA COUNTY
GRADY COUNTY
ALFALFA COUNTY
PONTOTOC COUNTY
JACKSON COUNTY
WOODS COUNTY
CADDO COUNTY
PUSHMATAHA COUNTY
CADDO COUNTY
CUSTEH COUNTY
CARTER COUNTY
LE FLORE COUNTY
ATOKA COUNTY
OSAGE COUNTY
OSAGE COUNTY
WASHINGTON COUNTY
OSAGE COUNTY
BEAVER COUNTY
OKMULGEE COUNTY
BRYAN COUNTY
WASHITA COUNTY
OKI AHDUA mi IPUTV
NOBLE COUNTY
CADDO COUNTY
TULSA COUNTY
KAY COUNTY
JACKSON COUNTY
MCCLAIN COUNTY
CRAIG COUNTY
CIMAHRON COUNTY
BRYAN COUNTY
LE FLORE COUNTY
OKFUSKEE COUNTY
SEMINOLE COUNTY
MUSKOGEE COUNTY
MUSKOGEE COUNTY
CREEK COUNTY
TULSA COUNTY
WAGONER COUNTY
MCCURTAIN COUNTY
POTTAWATOMIE COUNTY....
BRYAN COUNTY
HARPER COUNTY
ALFALFA COUNTY
CUSTER COUNTY
MCCLAIN COUNTY
COMANCHE COUNTY
BRYAN COUNTY
BRYAN COUNTY
HUGHES COUNTY
LE FLORE COUNTY
CANADIAN COUNTY
PITTSBURG COUNTY
BLAINE COUNTY
WASHITA COUNTY
CADDO COUNTY
BECKHAM COUNTY
ROGERS COUNTY
LINCOLN COUNTY
MCINTOSH COUNTY
ALFALFA COUNTY
ROGER MILLS COUNTY
GRADY COUNTY
OKLAHOMA COUNTY
MAYES COUNTY
ROGERS COUNTY
PUSHMATAHA COUNTY
MAJOR COUNTY
PAWNEE COUNTY
CUSTER COUNTY
COAL COUNTY
COAL COUNTY
BRYAN COUNTY
TULSA COUNTY
WASHITA COUNTY
STEPHENS COUNTY
OTTAWA COUNTY
WASHINGTON COUNTY
GAflFIELO COUNTY
WAGONER COUNTY
LOGAN COUNTY
CREEK COUNTY

Date of Entry
Emergency or
Regular Prog.

JUL 16. 1980IR)
JAN 03. I986(R)../*1...
FEB 02. 1983(fl|
OCT 15. I985(R| .AT..
NOV 30. 1982|R|..A1..
JUL 02. 1980|R|
MAR 30. 1979IRI
SEP 17. 1980(fl)
MAR 01. 1986|R) i-
MAY 15. 1985[R)>*t..
APR 15. 1982IR)
JAN 06. I982(R)
APR 19. 1983|R)>M...
JUL 20. I982(fl)>f..._
JUL 16. 1980IR)
JUL 16. 1980(R|
JUL 16. 1980IH)

JUL 03. 1975
SEP 19. 1978(R)/W
AUG 19. 1985|H|./*f...
MAY 01. 1985IR) /*f..

JUN 19. 1985(R|..<*f...
SEP 16. 1975
SEP 28. I979(R)
MAY 01. 1980(H)
AUG 03. 1982(R)./*t...
JAN 03. 1986|R).M...
OCT 24. 1978(R).^f...
NOV 01. 1985|R|(*f...
OCT 19. 1982|ft) ..£(...
APR 17 1979(R)...>*f...
FEB 13. 1976
AUG 19. 1985(R)..**f...
SEP 28. 1979(R|
MAY 25. !978(R) ...
MAY 04. 1982IRI./W...
AUG 17. 1981|R)

MAY 20. 1975
AUG 19. 1985|R).M....
JUL 21. 1982
AUG 25. 1976
JUL 25. 1975
MAY 15. 1985(fl).At..
JUN 05. I985|R|..A*..
MAR 10. 1975
MAY 25. 1978(R)
MAR 14. 1978
SEP 07. 1976 ...
APR 19. 1983(R).M...
FEB 11. 1985
MAY 15, 1985(R).A*
MAY 15. !985(H)../H.
JUN 03, 1984|R)
JUL 20. 1982(R)..AV
MAY 15, 1985(R) M..
AUG 01. 1980(R>
APR 18. 1975
JUN 19. 1985(R).yk7..
DEC 02. 1980(R)
AUG 05 1985(R) /K*
SEP 30. 1980IR)
APR 15. 1981|R)
JAN 26. 1983IR)
AUG 27, 1971(R)
MAY 01. 1985IR) M...
JUN 05. 1985<R).jM..
APR 15. 1982|R|
JUL 02. 1980IR)
MAR 29. 1982
AUG 08. 1978(R)../W...
OCT 26. 1977
JUL 02. 198 IfR)
SEP 10. 1984IR)
DEC 23. 1971(R)
JUL 18. )985|R). -A1--
JUL 26. 1977|RI At...
MAY 01. 1985IRI
MAR 21. 1978
JUN 07. 1985
MAY 06. 1985

Date of
Current

Effective Map
(Or Map Index)

JUL 16. 1980
JAN 03 1986
FEB 02. 1983
OCT 15. 1985
NOV 30. 1982
JUL 02. 1980
(NSFHA|
AUG 01. 1983
MAR 01 1986
MAY 15. 1985
(NSFHA)
JAN 06. 1982
APR 19. 1983
JUL 20. 1982
JUL 18, 1980
JUL 16. 1980
JUL 16. 1980

APR 09, 1976
DEC 29. 1981
AUG 19. 1985
MAY 01. 1985

JUN 19. 1985
JAN 16. 1976
SEP 28. 1979
MAY 01, 1980
AUG 03. 1982
JAN 03. 1986
OCT 24. 1978
NOV01. 1985
OCT 19. 1982
APR 17. 1979
JAN 23. 1976
AUG 19, 1985
SEP 28. 1979
(NSFHA)
MAY 04. 1982
SEP OS. 1984

NOV IS, 1985
AUG 19. 1985
DEC 06. 1977
DEC 03. 1976
AUG 23. 1974
MAY 15. 1985
JUN 05. 1985
JUL 30. 1976
(NSFHA)
AUG 13. 1976
SEP 19. 1975
APR 19. 1983
JAN 03. 1986
MAY IS. 1985
MAY 15. 1985
(NSFHA)
JUL 20. 1982
MAY 15, 1985
AUG 01. 1980
AUG 13. 1978
JUN 19. 1985
JAN 19. 1982
AUG 05 1985
SEP 30. 1980
APR 15. 1981
(NSFHA)
JAN 19. 1982
MAY 01. 1985
JUN OS. 1985
(NSFHA)
JUL 02. 1980

AUG 08. 1978
APR 09. 1976
JUL 02. 1981
FEB 16. 1983
SEP 26. 1975
JUL 18. 1985
JUL 26. 1977
MAY01. 1985
JUN 04. 1976
AUG 13. 1976
MAY 19. 1921

S-005000 0168(44)(28-MAY-86-09:42:58) Format 9925 4/23/86
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RECORD OF COMMUNICATION

TYPE: Telephone Call DATE: 6-27-91 TIME: 10:40 a.m.

TO: John Skeen
Biologist
Oklahoma Wildlife
Conservation Department
OKC, Oklahoma
405-521-3851

FROM: Kevin
FIT Biologist '
ICF Technology, Inc.
Dallas, Texas
214-744-1641

SUBJECT: Stinchcomb Wildlife Refuge and Critical Habitats.

SUMMARY OF COMMUNICATION

Mr. Skeen indicated that there are no critical habitats in Oklahoma County.

The Stinchcomb Wildlife Refuge is not a federally or state designated area, it
is however an important area for birds and often Least Terns are spotted
foraging the area.

Another important area which is privately owned is the Rose Lake area located
at N.W. 50th and Sara Road. This area is 100 to 200 acres and is important
for Least Terns and other migratory birds.
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STATUS: Threatened (50 ?R 2178A; Kay 28, 1965) without critical habitat

SPECIES DESCRIPTION: Least terns are small birds with a 20-inch (50 cc) wingsprsad. Sexes ere alike,
characterized in the breeding plumage by a black crowr., white forehead, grayish
back and dorsal wing surfaces, snowy white undersurfacee, orcr.ge legs, and a blaci.-
tipped yellow bill. Ereeding colonies contain from about 5 to 75 nests.

HABITAT: Icportant characteristics of its breeding habitat include: (1) the presence of
bare or nearly bare ground on alluvial islands or sandbars for nesting, (2) the
availability of food (primarily small fish), and (3) the existence of favorable
water levels during the nesting season (so nests remain above water).

DISTLIBUTIOK:

Historic:

Present

Sand bars on the Colorado (in Texas), Red, Rio Grande, Arkansas, Missouri, Ohio,
and Mississippi Paver systems; braided rivers of northwest Oklahoma and southwest
Kansas; (salt) fiats of northwest Oklahoma (Salt Plains National Wildlife Refuge);
mud playa lakes in southeastern New Mexico (Bitter Lakes National Wildlife Refuge).

Ier:is presently occur as small remnant colonies within their historic distribution.

P.Er'.SQI'S FOR DECLINt.: Many nesting areas have been permanently inundated or destroyed by reservoirs and
channelization projects. Alteration of natural river or lake dynamics has caused
unfavorable vegetational succession on many remaining islands, curtailing their use
as nesting sites by terns. Recreational use of sandbars is a major threat to the
tern's reproductive success. Release of reservoir water and annual spring floods
often inundate nestE.

OTHER IUFORMATIOK: Recovery plan drafted in 1986. The Service is working with the States of New
Mer.ico, Ie:;as, Oklahoma, and the Bureau of Reclamation to monitor terr. populations.
The Service is also vcr;;ing with The Nature Conservancy to protect tern habitat
along the Arkansas River near Tulsa, Oklahoma, and with the U.S. .̂ rcy Corps of
Engineers to protect tsrr. r.cbitat at Optima Rcser'-'cir , northwesterr. Oklahoma.

•.•.-.-.T.ir.r. .'9bO. Grover -r.c Unopf 19C2. Taanes I9E3, Kill 19C5, Lc.yd J9H6, 'J27VS
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Endangered (32 FR 4001, March 11, 1967; 35 FR 8495, June 2, i<=7u) with critical
habitat (A3 FR 20938, Key 15, 1976)

S~"1ES DESCRIPTION: The tallest American bird; males approach 5 feet tall. A very large, snowy whits,
long-necked bird with long legs that normally trail behind in flight. Also has
black primary feathers, a red crown, and a wedge-shaped patch of black feathers
behind the eye.

HA11TA7: Marshes, river bottoms, potholes, prairies, cropland. Whooping cranes feed on ••
small grains (com, wheat, sorghum, barley) in agricultural fields, green forage
(alfalfa, winter wheat), aquatic plants (tubers and leaves), insects, crustaceans,
and small vertebrate animals.

DISTRIBUTION:

Historic: Originally found over most of North America. In the 19th century the nain breeding
area was from the Northwest Territories in Canada to the prairie provinces and
northern prairie states to Illinois. A non-migratory flock existed in Louisiana,
but is now extinct. Wintered in the Carolines, along the Texas Gulf coast, and the
nigh plateaus of Mexico.

Present: Passes through western Oklahoma on its migration (October-November in the fall,
April-May in the spring). Salt Plains NWR, near Jet, Oklahoma, is a very important
migration stopover area. Numerous stopover areas exist including the Canadian,
Red, and Cicarron Rivers and grain fields. Migrate as singles, pairs, family
groups (normally 3) or in small flocks, sometimes in the company of sandhill
cranes.

;.i..;..-iOi'o .-OR D-CLIKE: Destruction of wintering and breeding habitat, shooting, collisions with powerjip.es
and fences, specimen collecting, and human disturbance.

r - r.-f'. . K.-OKMA^ I OK: The recovery team was appointed in 1976 end first recovery plan published in I960.
T:ie recovery plar. was revised in 19G6. Protected by Canada and Mexico. Intensive
: cpti vt- breeding prorrun- is being conducted py the Service and hv the Canadian
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RECORD OF COMMUNICATION

TYPE: Telephone Call DATE: 6-27-91 TIME: 9:00 a.m.

TO: Ken Morris FROM: Kevin Jaynes
Oklahoma Water Resources FIT Biologist
Board ICF Technology, Inc.
Oklahoma City, Oklahoma Dallas, Texas
405-231-2533 214-744-1641

SUBJECT: Lake Overholser, Lake Hefner and Stinchcomb Wildlife Refuge.

SUMMARY OF COMMUNICATION

Mr. Morris indicated that Bluff Creek Canal runs north to Lake Hefner but as
far as intakes for the reservoirs, the FIT would have to call the city water
resources at 405-297-2533 and talk to Mr. Paul Brum. Mr. Morris stated that
they deal on a state level for floodplain management. Mr. Morris indicated
that WPA is situated in a Zone C outside of a 500 year floodplain according to
FEMA insurance map.

Mr. Morris stated that the Stinchcomb Wildlife Refuge is not a federal
sanctioned wetland but is considered a wetland. I would have to call the
Oklahoma Wildlife and Fisheries Department for that info.
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1509 Main Street. Suite 900
Dallas. Texas
75201-4809

214/744-1641

ICF TECHNOLOGY INCORPORATED

TO: File

FROM: Kevin Jaynes, FIT Biologist

DATE: October 2, 1991

SUBJ : Screening Site Inspection of Gulfstream Aerospace Corporation
Bethany, Oklahoma County, Oklahoma
OKD981518327

During the week of April 1, 1991, the FIT implemented the SSI sampling
inspection. The objectives of the sampling mission were to determine the
extent of the chromic acid spill, lead contamination and to determine if off-
site contaminant migration is occurring.

The FIT met with Bill Humes, Vice-President of Operations, who granted the FIT
site access. Mr. Humes informed the FIT that there are 760 employees on-site.

Six low concentration, composite surface soil samples (0 to 6 inches) and
three low concentration, composite subsurface soil samples (1 to 2 feet) were
collected along the west side roadbed to determine the extent and depth of
potential contaminants. Seven low concentration, grab sediment samples and
one low concentration, composite subsurface soil sample were collected from
drainage ditches both on and off -site and up and downgradient to determine
whether off -site contaminant migration is occurring. An additional low
concentration, composite surface sample and subsurface sample and a low
concentration, grab sediment sample were collected from an area east of the
facility to serve as backgrounds for their respective matrices. The re-
location of the background samples from an area north of NW 50th Street to the
location east of the GAC facility were the only deviations from the workplan.
Ground water or surface water samples were not collected.

All soil samples were collected, decontaminated and packaged according to FIT
Field Sampling Standard Operating Procedures. All samples were shipped via
Federal Express to their respective laboratories.

All on-site activities were conducted according to the Site Safety Plan.
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TO:

FROM:

SUBJ:

FILE

Kevin Jayneŝ /"̂

Continuing Research Investigation and File Check of Wiley Post Airport,
Bethany, Oklahoma (CERCLIS No. OKD0987070059).

DATE: May 10, 1991

The FIT met with representatives of Wiley Post Airport and the Oklahoma
Airport Planning and Development Corporation in Oklahoma City to discuss the
closure of nine USTs located near hangar facilities at Wiley Post Airport
(WPA). WPA is located at N.W. 50th and Rockwell. The FIT met with Lou
Dominquez of the Planning and Development Corporation, Wayne Fuller, General
Manager of WPA, Dan Spitz, Hydrogeologist, TECHRAD Environmental Services,
Inc. and Steve Schuller who is charge of maintenance of the Main Fuel Storage
Facility at WPA.

Dan Spitz supplied the FIT with documentation and analytical data on three
separate UST closure activities near hangar facilities and one closure that
had been completed in the Main Fuel Storage Facility. The pulls were
initiated in 1989 because of age, liability and they were no longer needed.

Steve Schuller indicated to the FIT that existing USTs in the Main Fuel
Storage Facility are visually inspected annually and if a tank appears
suspicious it is considered dead. The tank is then mill tested and the epoxy
liners are checked for leaks. Mr. Schuller continued stating that WPA
operates under the Federal Aviation Administration Code 139 for commercial
airports fuel storage. WPA is not required to do this since no commercial or
charter air service is offered.

Mr. Fuller indicated that Guernsey Co. did the oversee contractual work for
airport renovations and that TECHRAD was brought in to check the integrity of
all remaining USTs and consult in closures.

The FIT then conducted a house count within 1 mile of the WPA Main Fuel
Storage Facility. Results from the house count indicate that there were
approximately 2,400 homes not including three large 100+ unit apartment
complexes.
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Table 1. -Estimates of Households, for Counties: July 1. 1985—Continued
(A dash (-) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts
are not included. See text concerning rotnding and average population per household)

State and county

OMehomB — Continued

Garvin
Grady
Grant
Greer
Harmon
Harper
Haskell
Hughes
Jackson .. .
Jefferson
Johnston
Kay
Kingfisher

Kiowa
Latimw
Le Ftore
Lincoln
Looan
Love
McQain
McCurtain
Mclntosh
Major

Marshall
Mayes
Murray
Muskogee
Noble
Nowata
OMuskee
Oklahoma

~Okmulgee
Osaoe

Ottawa
Pawnee
Payne
Ptttsburg
Pontotoc
Pottawatomie. . . .
Pushataha
Roger Mills
Rogers
Seminole

Sequoyah
Stephens
Texas
Tillman
Tulsa
Wagoner
Washington
Washita
Woods . . . .
Woodward

Oregon

Baker

Households

July 1,
1985

(estimate)

1 1 ,400
16,300
2,600
2,900
1,800
2,000
4,700
5,700

1 1 ,600
3,200
4,200

20,800
5,900

5,200
3,700

16,100
1 1 ,000
10,700
3,100
8,800

12,800
7,000
3,500

4,600
12,600
4,900

26,500
4,500
4,300
4,300

253,200
15,000
15,100

13,100
6,400

23,700
16,200
13,500
22,900
4,700
2,000

18,900
10,700

12,100
17,200
6,800
4,500

205,000
16,900
18,500
5,300
4,300
8,000

1,044,000

6,400

April 1,
1980

(census)

10,511
14,302
2,656
2,868
1,758
1,905
4,191
5,588

10,543
3,174
3,831

19,431
5,161

5,042
3,398

14,484
9,649
9,414
2,834
7,066

12,366
5,935
3,272

4,158
11,622
4,537

24,736
4,348
4,327
4,127

220.580
T4,3f4
14,382

12,244
5.745

22,119
15,036
1 2,268
20,062

4,355
1,769

15.650
10.158

10,473
16,512
6,332
4,681

181,620
13,768
18,750

5,138
4,425
7,582

991,593

6,169

Change, 1980-85

Number

900
2,000

100
500
100

1,000

400
1,400

700

100
300

1,600
1,400
1,300

300
1,700

400
1,100

200

400
1,000

400
1,700

200
-100
200

32,600
700
700

800
700

1,600
1,200
1,200
2,800

300
300

3,300
600

1.600
700
400
-200

23,400
3,100

•200
200

-100
400

53,000

200

Percent

8.9
13.8
-0.8
1.2
1.4
3.2

12.5
1.9
9.7
0.9

10.2
7.0

13.5
2.4
7.8

11.0
14.4
14.2
10.7
23.9

3.2
17.9
6.4

10.8
8.6
8.2
7.1
3.7

-1.6
4.3

14.8
~4.6

4.7

6.7
11.4
7.1
7.9

10.1
14.0
7.6

14.8
21.0

5.7

15.1
4.1
6.8

-3.5
12.9
22.7
-1.3
2.9

-2.0
5.0

5.3

3.6

Average
population per

household

Jury 1,
1985
(esti-

mate)

2.53
2.72
2.48
2.26
2.43
2.39
2.51
2.54
2.61
2.48
2.50
2.48
2.73

2.41
2.69
2.68
2.70
2.72
2.54
2.79
2.82
2.45
2.64

2.46
2.73
2.55
2.60
2.57
2.59
2.63
2.45
2.55
2.69

2.50
2.63
2.35
2.53
2.48
2.65
2.58
2.77
2.88
2.65

2.81
2.58
2.63
2.49
2.45
2.95
2.47
2.63
2.31
2.75

2.52

2.45

April 1,
1980

(census)

2.55
2.71
2.41
2.28
2.47
2.44
2.61
2.53
2.77
2.53
2.61
2.51
2.72

2.48
2.71
2.75
2.73
2.70
2.64
2.84
2.89
2.57
2.65

2.49
2.72
2.57
2.64
2.60
2.61
2.62
2.54

'~~ 2.61
2.68

2.57
2.65
2.40
2.57
2.54
2.67
2.67
2.69
2.94
2.65

2.90
2.59
2.74
2.58
2.54
3.02
2.53
2.64
2.33
2.73

2.60

2.58

Population

Jury 1,
1985

(estimate)

30,000
45,000

6,600
7,000
4,500
4,800

1 1 ,900
14,700
31,200

8,100
10,900
52,800
16,100

12,700
1 0,400
44,000
30,100
31,100
8,000

24,700
36.500
17,500
9,300

11,500
35,200
13,100
70,600
1 1 ,900
11,200
11,700

631,200
40,000
41,300

34,100
16,900
65.100
43.500
35,000
62,200
12,300
5.700

55,200
29,100

34,300
45,000
18,200
11,600

512.000
50,100
46,400
14,200
10,600
22,400

2,686.000

15.900

April 1,
1980

(census)

27.856
39,490

6,518
7,028
4,519
4,715

11,010
14,338
30.356
8,183

10,356
49,852
14,187

12,711
9,840

40,698
26,601
26,881
7,469

20,291
36.151
15,562
8,772

10,550
32.261
12,147
66,939
11,573
11,486
11,125

568,933.
39.169
39,327

32,870
15.310
62.435
40,524
32,598
55,239
11,773
4,799

46,436
27,473

30,749
43,419
17,727
12,398

470,593
41,801
48,113
13,798
10,923
21,172

2,633,105

16,134

Change, 1980-85

Number

2,200
5,500

100

900
400
800

-100
500

2,900
1,900

600
3,300
3,500
4,200

500
4,400

300
2,000

500

1,000
2.900

900
3,700

300
-300
500

62.300
800

1,900

1,200
1,600
2,700
3,000
2,400
6,900

500
900

8,700
1,600

3,500
1,500

500
-800

41,400
8,300

-1,700
400

-300
1,200

53,000

-300

Percent

7.7
14.0
2.0
0.3
-0.3
0.9
8.5
2.7
2.8

-0.7
5.2
5.8

13.6

-0.3
5.6
8.0

13.2
15.6
6.7

21.5
0.9

12.5
6.0

9.3
9.0
7.7
5.5
2.6

-2.5
4.8

11.0
2.1
4.9

3.7
10.7
4.3
7.4
7.5

12.5
4.1

18.1
18.8
6.0

11.4
3.5
2.7

-6.5
8.8

19.9
-3.6
2.6

-3.0
5.9

2.0

-1.8
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RECORD OF COMMUNICATION

TYPE: Phone Call DATE: 8-3-90

TO: Paula Parker
Bethany Chamber of Commerce
Bethany, Oklahoma
405-789-1256

TIME: 4:17 p.m.

FROM: Robert Taaffe
FIT Chemist
ICF Technology
214-744-1641

SUBJECT: Population of Bethany, Oklahoma

SUMMARY OF COMMUNICATION

Paula informed me that the population of Bethany, Oklahoma
is approximately 23,000.
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H09 Mam Street. Suite
Dallas. Texas
75201-4809

2J4/744-I641

ICF TECHNOLOGY INCORPORATED

MEMORANDUM

TO: David Wineman, Region VI, RPO

THRU: K.H. Malone Jr., FITOM
4

THRU: Tim Hall, ICF-AFITOM J-y fff- /V1

FROM: Ravinder Joseph, and Heather Schijf, ICF-FIT

DATE: October 24, 1988

SUBJECT: Resampling of municipal drinking water wells located
near the Air Center Inc. site, in Oklahoma City, OK
TDD # F-6-8808-36,
CERCLIS # OKD980750319,
PAN # FOK0270SCF.

The Air Center Inc. site is an inactive, abandoned aircraft
renovation and paint stripping facility, that ceased operations in
March of 1984. Waste generated from the stripping process was
allowed to discharge into an unlined lagoon that drained into a
drainage ditch, which in turn flowed into a residential pond. Also
present on site are two underground storage tanks which were used to
hold stripped paint sludge. At closure the unlined lagoon was
filled in and the underground storage tanks pumped dry. Currently,
the site is leased by Commander Aircraft, a subsidiary of the
Gulfstream Aerospace Corporation. The buildings are utilized as
paint hangers by Commander Aircraft. According to Wiley Post
authorities, Commander Aircraft has been asked not to use any
"corrosive" paints and to discharge wastewater only to the sanitary
sewers of Oklahoma City. This is to be done only after obtaining a
permit from the city.

Past sediment sampling by the Oklahoma Water Resources Board and by
the Oklahoma Department of Health indicated elevated levels (above
background) of cyanide, lead, chromium, phenol and zinc.
Furthermore, sampling by the EPA-FIT in January of 1988 indicated
the presence of phenol, and cyanide, in both on-site and off-site
-tail and water samples, and elevated levels of lead in the City of
Bethany drinking water wells." The results indicated 176 ppb of lead
"In well#21 and 66 ppb of lead in well # 2T. " ~

On August 22. 1988, FIT team members, Ravinder Joseph (team leader),
and Tom Rountree (site safety officer) resamoled Citv of Bethany
municipal drinking water wells t 21 and I 23. Well * 21 is located
'apgrpximâ ely 1.4 miles southwest of the site, and well # 23 is
locageg^_approximately 3000 feet wesT~5f the site. A copy of



the USGS topographic map and sample location map are attached. The
August, 1988 samples were analyzed for lead only. This resampling
was due to the detection of lead in samples collected in January of
1988. Both samples were collected from taps or openings directly on
the well head (see photographs # 4 and # 5). Table 1 indicates
field measurements, collection times, and amount of lead detected in
samples. Sample 4 is a trip blank using deionized water. Samples
1 and 4 were collected directly into the sample bottles. Samples 2
and 3 were collected in a glass beaker, and then poured into the
sample bottles. All four samples were shipped to the EPA Houston
lab on August 22, 1988, via Federal Express. Attached are copies of
the chain of custody and receipt for samples.

Table 1

Sample Well
# #

1

2

3

4

21

23

24
(dup of 23)

Trip Blank

Collection Field Measurements
Time pH Cond. Temp.

1250

1345

1350

1220

- 1255

- 1350

- 1355

- 1225

hrs 7.57 465 umhos 26"C

hrs 6.3 250 umhos 25 *C

hrs 6.3 250 umhos 25 "C

hrs -

Lead
in ppb

7.6

< 5

< 5

< 5

Analysis of the August 1988 samples indicates the presence of low
levels of lead in we.1l * 21. Lead was not detected in well # 23.
The levels detected in well t 21 are well below the current Primary^
Drinking Water Standard of 50 ppb, and would still fall below the]
proposed standard of 20 ppb (see Attachment A for complete sample
results)i . Although lead naS been detected in on-site samples in the
gast, lead was not present in on-site samples'cR-Tte'eEed by the FIT
in Janua'ty ot 1988. ~~

In response to TDD t F-6-8808-35. during the August 22, 1988 trip,
FIT̂ collected information in an attempt to determine additional
jagtejitialeontribui-Qra of lead contamination"! .information was
gollected__^rQugh_jdrive bys of local industry and" through__the_
contacting of a state ornciaTT The attached map, titled
Neighboring Industries, indicates their location and proximity to
Adr Center. FIT conducted off-site reconnaissance inspections of
Gulfstream Aerospace Inc, the Wiley Post Airport.and Starlight
Recoveries, all located nearby the Air Center site. FIT did not
observe any noticeable problems from off-site which could contribute
to surface migration of contaminants. Off-site photographs of the
Wiley Post tank battery and Gulfstream are attached. Additional
information regarding the operations of Starlight Recoveries was not
obtained.



e observing f-"?m "ff^ite, FIT saw what appeared to bej*_
underground storaqetankjbattery used for the^ storage_of_~Tet fuel.
TnjPnrmflti"" Q__fcained__frogthe Wiley Post authorities confirmed the
presence of underground sgbraqetanks. The Wiley Post Airport hasT a
totaj__Qf 17 underqround_afcorag^e~1Eanks_gn-site for storing jet^ifuel.
TTTcT totalcombined capacities of theseT tanKs is esTimated to be
"228,000 gallons. The ̂ tanjcsare between 2-.U years old. It is not
known whether any of these^Eanks have been leak tested^__ T h e ~
potential exists tor wpMy PI.IMI Altport_to contribute to the lead
contamination of groundwater a«? lead la a constituent of jet fuel.

FIT also contacted Tom Black with the Oklahoma Water Resources Board
to obtain the following additional information on Gulfstream
Aerospace Corporation (see Attachment B for file information
obtained from Mr. Black). Gulfstream is a manufacturer of aircraft
parts and is located at 5001 North Rockwell, Bethany, OK 73008. It
is a generator of chromic acid, jet fuel and dried paint waste
containing zinc chromate and solvents. Lead contaminated foundry
sand was found dumped on-site during sampling by OSDH in May 1986.
Spills of chromic acid and hydrofluoric acid were also reported in
May 1986. Sampling by OSDH in May 1986, detected lead
concentrations as high as 4850 ppm and chromium as high as 1281 ppm
in soil samples. In addition, there are seven underground storage
tanks at Gulfstream containing unleaded gas, diesel, and jet fuel.
The tanks have a combined total capacity of 48,000 gallons. The
tanks are between 15-26 years old. It is not known if any of these
tanks have been leak tested, as it was only recently that the
Oklahoma Corporation Commissions UST Department required test
results to be submitted as part of the reporting requirement for
underground storage tanks. The potential exists for Gulfstream to
contribute to the lead and chromium contamination.

While it is unclear if Air Center is contributing to groundwater
contamination, past sampling has indicated that Air Center has
contributed to surface water contamination. It is recommended that
the surface water route be further investigated. Furthermore, it is
recommended that Gulfstream Aerospace, the Wiley Post Airport and
Starlight Recoveries be investigated as possible sources of lead
contamination to groundwater. Sampling of all 27 City of Bethany
wells would assist in defining the plume and source of contamination
accurately.
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Site Location Map
AIR CENTER INC.

OKLAHOMA CITY, OK
TDD NO. F-6-8808-36

CERCLIS NO. OKD980750319
QUADRANGLE LOCATION

BETHANY, OK BRITTON. OK
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SITE NAME RND NUMBER: AIR CENTER
CASE NUMBER: BTFRFB29 PAGE 1 OF i
CONCENTRflTIONS IN PPRTS PER BILLION

TRAFFIC REPORT NUMBER RND STATION LOCATION.

i

: : MATRIX
! ! % MOISTURE
: : CAS NO.
! LEAD ! 7*39-92-1

01
01

01
BETHANY

MUNICIPAL
WELL 121

MATER
0

7.600

0.
02

(t
KTHANY

MUNICIPAL
UELL 123

MATER
0

SU

03
03

03
BETHANY

MUNICIPAL
UELL 124

HATER
0

SU

04
04

04
TRIP BLANK

MATER
0

SU

0

0

R - DATA IS UNUSABLE DUE TO OA/OC OUT OF CONTROL LIMITS.
J - REPORTED CONCENTRATIONS OR DETECTION LIMITS ARE ESTIMATES DUE TO QA/QC OUT OF CONTROL.
B - CONCENTRATION IN SAMPLE ATTRIBUTABLE TO BLANK CONTAMINATION.
U - NOT DETECTED; VflLUE REPORTED IS TK DETECTION LIMIT.
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Water Resources Data
Oklahoma
Water Year 1990

i U.S. GEOLOGICAL SURVEY WATER-DATA REPORT OK-90-1
Prepared in cooperation with the State of Oklahoma
and with other agencies



300 ARKANSAS RIVER BASIN

07241000 NORTH CANADIAN RIVER BELOW LAKE OVERHOLSER, NEAR OKLAHOMA CITY, OK

LOCATION.— Lat 36°2B'43>, long 97°39'47', in NE 1/4 of NW 1/4 of sec.31, T. 12N., R. 41, Oklaho.a County, Hydrologic Unit
11100301, on left downstreai side of bridge on Nf 10th Street, 0.6 li dovnstreai froi Lake Overholser, 2.4 11 upstreai froi
Uustang Creek, 9.1 ii southwest of State Capitol of Oklaho.a, and at river lile 281.0.

DRAINAGE AREA.— 13,222 ii2, of which 4,899 »i2 is probably noncontributing.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.-- October 1952 to September 1968, October 1969 to September 1972, October 1973 to September 1987, October 1988
to current year.

GAGE.— Water-stage recorder. Datui of gage is 1,194.66 ft above National Geodetic Vertical Datm of 1929. Prior to Oct. 1,
1961. at datui 10.00 ft higher. Prior to March 24, 1971, gage located at current site. March 25, 1971, to Sept. 30, 1987, gage
located 200 ft upstreaa.

REMARKS.-- Records fair. Flow regulated by Canton Lake (station 07238500) and Lake Overholser (station 07240500). Diversions
upstreai fro* station into Lake Overholser and Lake Hefner Canal (station 07240000). Several unpublished observations of water
teiperature, specific conductance, and pH were Bade during the year and are available at the District Office. U.S. Geological
Survey's satellite teleieter at station.

AVERAGE DISCHARGE.- 35 years (water years 1953-68, 1970-72, 1974-87, 1989), 141 ft?/s, 102,200 acre-ft/yr.

EXTREMES FOR PERIOD OF RECORD.- Maxima discharge, 18,700 ft?/s, May 28, 1987, gage height, 29.85 ft, froi high-water lark; no
flow at tiies in 1952-67.

EXTREMES OUTSIDE PERIOD OF RECORD.— A stage of 40.9 ft, present datui, was reached in October 1923 froi information provided by
Qklahoia State Highway Department.

EXTREMES FOR CURRENT YEAR.- Maxiiui discharge, 9,570 ft?/s, Mar. 12, gage height, 22.80 ft; liniiui daily discharge, 4.2 fta/s,
Sept. 28.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

U
12
13
14
15

16
17
18
19
20

21
22
23
24
26

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

246
300
211
159
182

400
294
286
200
197

318
440
439
388
223

344
283
139
86
165

178
174
10S
S3
54

117
176
189
196
320
380

7217
233
440
53

14310

1989
1990

269
72
150
219
222

218
219
222
232
186

96
98
98
97
194

119
94
93
96
121

138
209
138
138
143

139
209
202
159
161
---

4750
168
269
72

9420

TOTAL 169474.
TOTAL 138706.

161
172
161
162
161

6170
e!82
e!80
e!70
e!60

e!76
150
165
168
170

156
1S5
141
134
134

145
IBS
1S2
147
143

144
160
144
135
137
139

4815
156
182
134
9660

4 MEAN
2 MEAN

161
171
176
1B3
174

177
178
178
204
189

269
316
231
273
414

502
415
436
440
451

438
344
278
348
249

286
328
302
304
316
307

9028
291
502
151

17910

437 MAX
380 MAX

319
313
339
306
306

311
307
306
260
236

236
239
241
250
240

238
238
239
237
237

242
327
691
662
115

106
464
1690

—
—
—
9694
343
1690
105

19030

6970
7780

1610
1360
744
631
696

661
859
645
720
608

5700
7780
4680
3400
4310

1960
1400
966
758
843

819
722
426
401
484

480
430
432
439
622
624

46110
1487
7780
401

91460

MIN 2.8
MIN 4.2

482
426
325
310
356

336
327
328
349
443

364
366
364
291
201

294
498
1160
410
51

33
248
804
633
462

704
208
33
406
451

—

316
1600
5180
6900
2300

1310
1060
1130
1160
689

756
777
746
693
866

693
658
609
607
1010

621
370
266
326
378

628
1490
763
488
681
666

11444 34328
381
1160
33

22700 (

AC-R 316300
AC-FT 276100

1107
5900
266

18090

668
673
487
536
580

688
583
371
248
261

272
270
204
171
169

167
166
164
160
154

143
129
128
128
127

125
123
104
83
e74

—
7935
264
668
74

16740

e70
a64
e60
e66
e52

49
45
46
44
43

38
36
33
30
30

29
28
28
27
26

28
32
29
27
22

21
20
21
21
20
28

1102
35.5
70
20

2190

33
33
35
73
69

70
78
69
63
55

49
48
49
47
47

42
35
36
36
36

36
35
35
36
35

36
36
38
35
36
36

1396
46.0
78
33

2770

35
36
35
e22
ell

e!0
e9.6
el8
eia
e!2

e27
39
40
38
37

37
37
36
49
110

273
e!8
elE
e!0
e7.0

e6.0
eS.B
4.2
e4.5
e4.4

—
987.2
32.9
273
4.2
1960

e Estimated
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Enter the next ring distance
GEMS>

Enter program execution mode: B (batch) or I (interactive)
GEMS> i

gulfstream
LATITUDE 35:31:40 LONGITUDE 97:38:28 1980 POPULATION

KM 0.00-

S 1
S 2
S 3
S 4
S 5
S 6

RING
TOTALS

.400 .400-. 810 .810-1.60 1.

0
0
0
0
0
0

0

0
0
0
0
0
0

0

0
1531
2151
500
0
30

4212

,60-3.20 3.

3882
8065
6017
5950
1581

0

25495

,20-4.80 4.

4648
6028
9358
15159
1230
3086

39509

.80-6.40

5853
4832
16244
10777
2214

0

39920

SECTOR
TOTALS

14383
20456
33770
32386
5025
3116

109136

press RETURN to continue
Esc for ATtention, Home to switch Capture Off On: 00:04:15
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RECORD OF COMMUNICATION Reference 37

TYPE: Phone Call DATE: 3-24-92 TIME: 9:05 a.m.

TO: Bob Fabian FROM: Kevin Jaynes, Site Manager
Oklahoma Water Resources Board ICF Technology, Inc.
(405) 231 -2555 Dallas, Texas 75201

(214) 979-3947

SUBJECT: Wellhead Protection Plan for Bethany, Oklahoma

SUMMARY OF COMMUNICATION:

Mr. Fabian indicated that the community of Bethany has not requested or delineated a wellhead
protection plan.

Only six community delineations are completed.

The state of Oklahoma and the Department of Health do have a minimum 300 feet set back
requirement for wells.

The Department of Pollution Control is the lead agency for this program.

Call Sylvia Ritzkie at Department of Pollution Control at (405) 271 -4468.
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RECORD OF COMMUNICATION Reference 38

TYPE: Phone Call DATE: 3-24-92 TIME: 11:30 a.m.

TO: Bob Martin, Biologist
Oklahoma Fish and Wildlife Dept.
(405) 755-4014

FROM: Kevin Jaynes, Site Manager
ICF Technology, Inc.
Dallas, Texas 75201
(214) 979-3947

SUBJECT: Creel Survey for Lake Overholser

SUMMARY OF COMMUNICATION:

Mr. Bob Martin returned my call. A Creel Survey for Lake Overholser done in 1985-1986 revealed
the following:

Kilograms PoundsSpecies

Large Mouth Bass
Crappie
White Bass
Striped Bass
Walleye
Channel Catfish
Flathead Catfish

No rough fish (i.e., Carp, Buffalo, Gar) were recorded. However, an estimate was 3,346 kilograms
or 7,378 pounds. Total poundage of fish caught fro Lake Overholser for 1985-1986:

600
1,788

24,416
25,416

647
24,131

942

1,323
3,943

53,837
56,042
1,427

53,209
2,077

Sport fish
Including Rough fish (+7,378)

= 171,858lbs.
= 179,236 Ibs.
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RUN D A T c 12/2C'

EPA Ib

OK098Q69blu<,

OKUV8069bl l 2
OK09806Vo l2 ?
OKOOU076J 7v 7

OK098'.>5'J 7 ?oo
OK09906Vb7<:i
OKD9d70710L '0

UK09dl5177oo

OK09823051U ?
OKD96 7(16901 "t

0,1^098708293 J

UK_9d069o3/ l

UKUOO 721U l:>5

UKOo"?' ,* /^
UKU9 bu5 li. OV 7
OKU9aU!51^3 '•-'<}

OKU9du6Vc ld 7
OK0980 750426

UKU0329^(. 'j2 V

UK098U511". .
UKD980511 3V o
UKD9bU75U8b5

OKU9d7u^^v

UKUC'827i b 3 V L

UKU99U 7t>t. 1 -j '
OK0960511 - < l J

UKU9blli>b .va
OKD980 74S 7.J i

OKU9 81 144 ->2 2
OKDOu? Iby J^' 7
OK.OU935UC26c

OKD9_u8?_ . 11

OK0049404:> i t4
O K 4 2 1 3 7 2 t ' U < t 6
UK.09bll4<t3e>:>

UKD9d069t,13c

/9l

iUc NAME

C A D U O C0i.l iT Y LA:4 l>FI*
CAOUIJ CJU.'ITY LANDF1*
C-UJU C'JJNIY LAMDF1*

PUBLIC V-iWIC- CO S*

^r.i_'U PLA I t iS L1VEST*
t.L St'MO uAo & ELECT*
<-L i<t_NO ROUNDHOUSE *
r iUF . ' JAGEL HKOPtKTY

SYML-S LANDFILL
M - J S T E K rf L DRUMS

UljlUN PACIF IC K A I L *
K A T L I F F C I T Y Uh LAN*
T A T U M S C I T Y OF LAND*
ci fK JM ,t Kt, CASLSUN C*

l,LCIKl» IA-(- 'AC IF 1C COR*
•JACON T ^ . M ^ S P O K T CO *

I j f A L Pd rKOL tUM CORv

DhKiik.i Fk i -v lTY LAN*
OLD A rU)"lJKf; DUMP

A.\uMui\i A IK P A R K DUr"
LAKH MURkrtY o T A T t . P*

H r L I C o P T K R S P K A Y I N G *
uKAUY rttLDl'J^ i M A C *
n tALDFC iN C I T r OF UU»

i>( ILLAi : \0 '^ OILFIELD *
T ••>. I - C I T Y LANDFILL

i J ̂  t ••! D U H P - T A H L c «U A 1 i
i .-_-wUi'IY.-»H HIOMH SCHU*
HJIjiJ W A i > T - D I S P O S A L *
MLl^U P.A1L CAR INC

CRURAL FUKtST PKOD*
MAC KEY PACK I'll, INC
C'-Wruii ' j iP:<AYIUl, »

MILL1. K AttvU SEK^ lC t *
i jLALK M t J A S T A T E PA*

A., L-N r tKPrt is t i ;
Aclc ht;NCc _ Ii\ON S*
iKiLCUMo SPKAYI .NG s t»

Y A R M U N jcKAP PROCt iS*

0'.. A>^,Y FlcLU A R T t L *
WJLF CRc tK LANDFILL

^ t. C ritLlCiJPTLn.
HUi,Ht_ COUNTY LANUF*

Cc

A D D R E S S

Sc4 SE4 SEC 34 T9N R +
SW4 NE4 SEC14 T9N R*
NE4 NE4 SEC22 T9N R*
2 MI N OF W A S H I T A U*
R T . 1 aOX 205A

Srt 1/4 SEC 7 T13N R*
UNKNOWN
US-ai NORTH OF C I T Y

ON HWY 4 - E OF 1.2*
1.5 MI NW AT LAKE 0+
h SIDE OF NW 63RD S*

US HIGHWAY ttl NORTH

2 MI W 1.6 MI N R A T *
1 MI W OF TATUMS

12 MI N OF AROMURE

2300 'P> ST NE - AR*
420 HWY 142E SW/4
P.O. dOX 188
HWY 76 2 MI S OF AR*
HWY 142 B Y P A S S - EA*
S/2 SEC 17 T3S R3E
3 MI S OF ARUMORE
1333 S. LAKE HURRY *
HWY 7fa I Ml N OF T0«
NORTH 4TH STkL tT
N W / 4 SW/4 SE/4 SEC *
ROUTE 2

J T A R ROUTE JOX 17
Ut fAo Of N CEDAR A V E
1 MI. SO. OF HWY o2
S. Or- HU60 & W OF 8*
1006 W GARRETT, RT *

YtRbY L COMPRESS, B*
N./4 StC 9 T3 R5
acO N OKLAHOMA A V E
310 SW 4TH
St LNO DLACK MESA P*
1.5MI E HWY 77 1103*
3505 1-35 N
1.2 MI s OF P L A T O R*
1/2 MI 500TH OF C I T Y

9'J7 S RAILROAD ST
A T Z R - F E E O (3UILOING *
310J SW WOLF ST

aid h S T R t E T
W / 2 S W / 4 SEC 16 T6N*

REGION 6
K.CLIS V E R S I O N 2.0

M A S T E R LISTING
OK

C I T Y

FORT CO lib

FORT COBB
FORT COL'B

W A S h l T A

EL RENO
EL RENO
EL RENO
EL RENO

PIEOMONT
YUKON
YUKON

EL RENO
RATLIFF C I T Y
TATUMS

ARDMORE

ARDMORE
AROPORE

AROMORE
AROHORE
AROMORE
AROMORE

AROMORE

HEALDTUN

HEALDTON
WILSON
WILSUN

WILSON

TAHLEuUAH
TAHLEUUAH
HUGO

HUGO

HUGO
60ISE C I T Y

b-GI-t C I T Y
bOISE C I T Y
KEN ION
NU6LE

NOKPAN
DON CAN
ME&RS

L A W T O N
FORT JILL
L A W T O N

ELGIN
C L A V 1 N

COUNTY

CAODO
CAODO

CAODO
CADOO
CANADIAN

CANADIAN
CANADIAN
CANADIAN
CANADIAN
CANADIAN
CANADIAN
CANADIAN
C A R T E R
C A R T E R
CARTER
C A R T E R
C A R T E R
CARTER
CARTER
C A R T E R
CARTER
C A R T E R
C A R T E R
CARTER
C A R T E R
C A R T E R
L A R T t R

C A R T E S

CHEROKEE

CHEROKEE
C HOC! AW
CHOCTAW
CHOLI AW
C1MARRON
C1MARWJN
CIMARRON
C 1 MAR RUN
C L E V E L A N D
CLfc VbLAND

COMANCHE
COMANCHfc

COMANCHE
COM ANCHt

COMANCHE

CUM AN CHE
COMANCHE

LIP CODE

73038

73038
73038

73094
73036
73036

73036
73036

73078
73099

73099
75081

73081
73087

73401

73401
73401

73401
73401
73401

/3401
73401
73402
73438

73463
M463

73463

74464

74464

74743

73933

73933
/3V46

73068

/30 70
73501

73502

/35U3
73505
73538

73540

NPL INDICATOR

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

N

N
N

IS

N
N
N

o
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kEGION 6

CEkCLIS VERSION 2.0
M A S T E R LISTING

OK

EPA ID

UKD98U511.J42
OKD98075L3D1
OKD00040lj093
CIKD981602 3v4
OKD980696702
UKD98708t>5i 1
OKD9870btJ731
OKD981 1579 7 7
OKD98U7509,; 1
UK0980864383
UKOUuu395ldo
UK0007044142
UKD007221d31
OKDOU722^aub
O K D Q 0 7 2 2 % 2 b O
OKD007227192
OKU03299<t Jt 5
OKDU329974V6
UKD0724147t 1
UK098069e,35>t>
OKD98b69b72«
OK09807504UO
CiKD980795t>7b
OKD987067931
OKD98069o710
OK008595619 1
OK0980696736
OKD98069bi9b
OKD03315610C,
OK00072400d6
OKD9805U 141
OK0980424V23
OK09805H 158
OKD98U87.. 273
UK,U98ud7Vt>li;J
UK096105-«IOV
OK.002073S189
UKD'J7V97V-J3t>
OKD98l51d.»27
OKD07427t>Voi>
OKD10485I 5 2 4
UK09805UU91
OKD0329ojb3 J
OK098086<t4b2
OK09805153l( j
UK098069644?

S1TL HArtt

lUOlJ ' jTRlHL W A S T b HI*
AUANDuflED STRIP MINE
H.-vKDAot /CRINtk
Pt lkFEcTlUN HY-TEST
HUMPH K E Y S S I T S
AoAUOUMEU WOOD PRES*
WUOULANO PRODUCTS
b A S T c R U UKLAHOMA TE*
SiJONtf t ' . ROCK AND SANL)
AKoUCKLE REGIONAL D*
GT M E T A L S
ULYTHEVILLE CANNING"
F A N S T L E L METALS
bROCKWAY bLASS COMP*
ACMl: ENl» I ('JEERING f. *
CUKNINC, bLASS W K S . *
M A X W E L L -METAL DISP*
V A F F t t IRON . METAL*
FORT HOWARD PAPER C*
SMOKES IMDOSTRIES
MUSKObt-E GNVIR.ONMEN*
J.V WURLtY b A T T E R Y S*
SINCLAIR UIL L RFFi*
HOGGINS RESIDENCE
MUSKU'-EE i:NVlRONMEN*
WcLLS COAL CO LAGOUN
MUjKUGch ciNVI KONMEN*
IMPERIAL COAL CO - «
HURNL S P K A Y CO INC
CHARLtS MACHINE WOR*
NdaLE' C O O N T Y DUMP
BUNO1 S CUSTOM BUTCH*
N U W A T A 'JOMP &Z (ROA*
N U W A T A C O U N T Y #1
U J W A T A C I T Y UF SANI*
UKEMAH D.\UM S I T E
i lETHANY C I T Y JF LAN*
C E N T R A L OKLAHOMA SA*
i^ULF iTREAM A t K O S P A *
K E L L E R - W I L L I A M S FUR*
TURNER MOTHERS * PI*
M A R A T HUN RANK IN #2 *
M A U L W ^ L L C M.AUEWELL
W U A L I T Y SANU AND GR*
OLD OKC DUMP FOSTER*
W A L U O T GKUVt SALT W*

AOORESS

CW 73 004
N PORTLAND t E KELLY
3/4 MI W OF T O W N ON*
S HWY 77 N WALNUT C*
S W / 4 SEC 3 T6N R4W
SEC. 17 T025 R22E I«
U. S. HWY 70 WEST
517 W. L A F A Y E T T E
3 MILES SW OF OAVIS
15 MI E OF IH35 t H*
ROUTE 2
1900 NORTH STREET
10 TANTALUM PLACE
US HHY 62
1820 NORTH YORK
1500 SUMMIT
301 E SHAWNEE BY. PA*
H f. LEXINGTON STREE*
5600 E. CHANDLER RD
5531-A SOUTH L E W I S
S W / 4 SEC 27 TUN Rl*
309 MADISON AVENUE
2 4 T H ST SW CRN FRIS*
2202 JEFFERSON
SE/4 NE/4 S W / 4 SEC2*
E A S T OF HASKELL
SW/4 SEC30 NW/4SEC3*
PO BOX 'B*
.5 MI N OF 1-40, W E B *
1959 W FIR AVE
41/2 Ml N OF DITCH *
PO BOX 112
N END OF OAK STREET
2 MI W OF CHILDERS *
1 MI S OF CITY ON H*
1 1/8 MI E t 1/2 S *
NW 39TH
3610 N WILBURN
5001 NORTH ROCKWELL
14801 B R O A D W A Y E X T E *
4725 N. BOULEVARD
SW4 SEC31 T14N R3H
C H O C T A W RO _ NE 93RD
MOSLEY ROAD
Swl /4 SEC 32 R 3 W T 1 2 N
SEC3 T12N R3W

C I T Y

bLANCHARD
NEWCASTLE
CRINER
PURCELL
DIBBLE
CLEBIT
VALLIANT
CHECUTAH
DAVIS
DAVIS
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
FORT GIBSON
HASKELL
PORUM MINES
WARNER
WEB8ER FALLS
PERRY
PERRY
DELAWARE
N O W A T A
N O W A T A
N O W A T A
UKEMAH
BETHANY
BETHANY
BETHANY
EDMOND
EDMONO
EOMONU
JONES
OKLAHOMA CITY
OKLAHOMA C I T Y
OKLAHOMA CI TY

COUNTY

MCCLAIN
MCCLAIN
MCCLAIN
MCCLAIN
MCCLAIN
MCCURTAIN
MCCURTAIN
MC1NTCSH
MURRAY
MURRAY
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOtKt
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
MUSKOGEE
NOBLE
NOBLE
NOWATA
NOWATA
N O W A T A
NOW AT A
OKFUSKEE
OKL AH CM A
OKLAHOMA
OKL AH CM A
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA

HP CODE

73016
73065
73080
73080
73093
74732
74764
74426
73030
73030
74401
74401
74401
74401
74401
74401
74401
74401
74401
74401
74401
74401
74401
74403
74434
74436
74455
74469
74470
73077
73077
74027
74048
74048
74046
74859
73008
73008
7300B
73034
73034
73034
73049
73049
73101
73101

NPL INDICATOR

N
N
F
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
M
N
N
N
N
N
N
N
N
N
N
N
N
N —
N



Hp "A II)

^̂ H|* i '
Hf'IiajTa 1 1 460 u <T
Bf nun ni in i
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Pf* ^ftOH05U174 _
•^0K098051529U
m? OKD987067C.34
m OKD98U696b52
R OKDOO 720674 7
P?' OKD03798W57

OKOOU71V13CJ' .
OK0007I9C-PSO

i.' OKD980511123
; OKD9808o449ri

OKD9805U422
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UKD049397oti;>
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UKUUU719322U
OKD9803K'Ob5
OKOU4940C31.V
OKDD071Vti l 7
OK09dU5112t . - -3
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OKUVyi-6Vot I
OKDV806Vb.' jL-j i
OKUVb06t>4:> , b
OKU9dl'Ufar>. ' -
OKU00718o-Jt. j
OKD98042:>'.14 'j
OKOOO-Jb2'r j<:3
O K U U c 7 _ o e 9 2 3
OK0042140J24
OKU08909cl 75
OKD9dObVt 7V j
OKD9 80 696601
OKU980a6451o
OKUOU28dob75
OKU_B7001- jUd
OK0690540000
OKD002786471
OKD0499a7o05

. •

•> /Q 1

S i T t NAME

S T R I N G OF P C A R L 5 PA*
f. :ASTt ;RN AVeNUE SITE
OKLAHOMA CITY PROPE*
K f : R R - M C _ c u COkP TEC*
C. M. AOLT
OKLAHOMA C ITY OISPO*
OKLAHOMA C ITY DUMP
C L A Y T 0 4 PLATING CUM*
RU.it:" bwUIPhtNT CO
0 £ \ PLATING
M A G N E T I C PERIPHERAL*
ONION CAKuIUt CORPO*
S P A R MANUFACTURING *
M 1 L » W _ S 1 MACHINE
UNLAHOMA C I T Y DISPO*
OKLAHOMA C I T Y LANDF*
F. \A£ IcK P R O P E R T Y
A o . S O C l A T t D MlcK PRu*
Tt. lTr i S T R E E T DUMP/J*
orNoI X Hr.AVY VEHICLE
A C M b UKlCK CO
C I M M A R O U A I R P O R T PO*
U'-.OWN MANUFACTURING*
S O O T H -AST S AN IT AH Y *
r - \ I -< =L^v.TRu.MCS SL»
On HtAK'l MACHINE WU*

p:iMl! (t": RtcNJ A V E SI*
M ' l S L E Y ROAb S A N I T A R *
FjUriTH S T R t ^ L T A iAND*
C A N A D I A N IXUCK REPA*
OKLAHOMA C I T Y DUMP-*
1 T i l _ S R Y A N S T R E E T *
M^CKL AiNJUF.b-OUNCAN *
F i. K P L A T I N G
T r i O M P S O ' 4 H A Y W A R U OH*
'ni lc^TLAUD UkUM SITE
AlirtLA\U CriL.-IICAL CO*
C H E M I C A L PRODUCTS D*
M I D - W E S T W K u C K l N G C *
DUMP - NORTHEAST Sti*
UixLAHJMA C I T Y DUMP-*
rilLL HfJUGci TRUCK CO
ELTKA C O X P U K A T I O N
F-A M1KJ KUriRUNEY A*
LiUCNr f _HOP
CJNCHU CONSTRUCTION*

— ̂m^B
PAGE NO. 37 ̂ ^Bl

REGION b ^»
C E R C L I S VERSION 2.0

ADDRESS

bY R.R. TRACKS AND *
1600' N OF RENO A V E *
500 S.E. 9TH ST
123 NW RObERT S KER*
326 E A S T SHERIDAN
36TH ST
NE 4TH ST W OF RAIL*
1336 WEST MAIN STRE*
1829 LINWOOD
4600 NW 7TH; .8 MI *
76 S MERIDIAN AVE
1 ?OU S AGNEW AVE
8600 S 1-35
6804 MELROSE LANE
245 SW 15TH STREET
23RO t SOONER RO
AUOUT 3200 NE 5TH S*
1700 N SOONER
32J 'J NE 10TH ST
3 7 3 7 NORTH PORTLAND*
SEC 15 T13N R3W
SEC 27 T12N R6W
13431 b R O A U W A Y EXT.
SE 74TH _ bRYANT
1.2') W WILSHIRE BLVC
3201 E RENO
1001 E RENO AVE
MOSdLEY RD 6TWN NE *
220U bLUCK NE 4TH
3 3 0 7 NE 10TH ST
Nt 10 AND GAANO BLVC
NW CORNER UF 10TH t*
4041 N SANTA FE
4420 N SEWELL
J909 S MERIDIAN
680 J S COUNCIL ROAD
4300 SW 36TH ST
5001 S MCARTHUR
NL- 50 TH AND HRYANT
NE 58TH £ BRYANT
5500 NE 23RD
4U5O W I-4u
dOO S W 3RO (4TH _ *
P 0 bOX 25082:6500 *
5 5 5 5 NW PTH
2810 N MCARTHUR BLVD

M A S T E R LISTlNb
OK

C I T Y

OKLAHOMA C I T Y
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA C I T Y
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA C ITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA C ITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA ClTY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA C ITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CI 1Y
OKLAHOMA C I T Y
OKLAHOMA CI TV
OKLAHOMA CI TY
OKLAHOMA C I T Y
OKLAHOMA C I T Y
OKLAHOMA CI IV
WHEATLAND
OKLAHOMA C I T Y
OKLAHOMA CITY
OKLAHOMA C I T Y
OKLAHOMA CITY
OKLAHOMA ci IY
OKLAHOMA C I T Y
OKLAHOMA CI TY
OKLAHOMA CI IY
OKLAHOMA CI IY
OKLAHOMA C I T Y

COUNTY

OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
UKLAHUMA
OKLAHOMA
OKLAHOMA
OKLAHCMA
OKLAHOMA
OKLAHCMA
OKLAHOMA
OKLAHOMA
OKLAHCMA
OKLAHOMA
UKLAHLMA
OKLAHOMA

ilP COOE

73101
73101
73102
73102
73104
73105
73105
73106
73106
73106
73107
73108
73109
73109
7J1U9
73110
73110
73111
73111
73112
73114
73114
73114
73115
73116
73117
73117
73117
Mil/

73117
73117
73117
73118
73118
/3119
73119
73119
73119
M121

73121
/3121
73125
/3125
73125
t i i d l
73127

NPL INDICATOR

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
F
N
N
N
N
N
N
N
N
F
F
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

N •
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REGION 6

CEHCLIS VERSION 2.0
MASTER LISTING

41 OK

tPA ID

*

OKD115366510
'* OK098151b91V

OKD987064670
*» OKD98706ot>:> 7

OKDOUOdG3<:05
UKDOO 7464 753

% UKD065429946
OKD094?752b 1
OKDUO?2u<o3V

* OKDOOV31410b
OK0033U4b372

% OKDD77327 . i l
OK09803363t 1

• OKD9b .. '7tVt44

OKDOOD 7b.)664
I* OKD98')696oB4

OK09bOt)96o 7b
OK098707C'Jb9

% OK098075C31V
OKUU<J65572b..'
OKD059067333

A UK098051U7UO
OKD9805112V9
OK004535I J50

• O K 1 5 7 1 7 2 4 3 V 1
UKD00718.71 7

<•» OKD06542JU71
OK0980b iDu46
OKD98J6,;! iJl

OKDOC71doI4 7
OKDU6227.0V"

<» OKD9d0620b4->
OKD9806Vo4J9
OK0987067725

• OKU98086445y

OKD9eOo9fc.7«b
& OKD98069d229

OKD982311615
OKD004998225

SITc NAflE

SJf 'u-Ki 'JR PLATING
W L S T kbNO RD A R E A
faCHilLSUN P L A T I S t -
A U X 1 E R - S C O T T SUPPLY*
VLMCU PLATlNb
D A Y T O N TIRE L RUB3E*
INTER NAT IONAL L'NVlk*
FILL i>ANO LTD LANDF*
oiLL CUiJPcR FRAC TA*
•JALUN C O R P O R A T I O N -*
ANCU SLKVIC t CORP
S L W OIL Fi fcLU ENGIN*
PHILLIPS PETROLEUM »
uAKI;R UIL TREAT ING
ALPHA DRUM CO
TIMc-OC TRUCKING CO*
OKLAHOMA C I T Y ABAND*
T,-<AH3R:R bTAl ION
PHILL IPS P fcTkOLEOM *
J.-.CN UtNNIb PcST IC I *
RcD KOcK PETkULeUM *
W l L r l Y P O S T AlkPURT
AIR CENTER INC - Wl*
W A L L COLMONJY CORP
cARLi.iN-AN INDIAN HE*
V I S T A POLYMEkS INC.
i U U T H W t S T E L t C T R l C *
Ht-iNUliKSHUT TljJL CO
Tl.'-IKhK AFo (oOLUlER*
OOUJLc L-AbLE REFINE*
R(;NO RUAD ABANDONED*
OKLAHOMA TANK iERVi*
D£L C ITY AdANUONEO *
T i X A C J 1N_ OKLAHOMA*
E N T c K P K I S E FOUNDRY
C A T J OIL _ CREASE CO
P M K A W A X R _ F I N L - R Y
S T A T E UF OKLAHOMA H*
OilIDu JT IF IED S1TE-S*
UNLAHUMA GAS - CLEC*
OKLAHOMA C I T Y DUMP *
137TH T A C i C A L AIRLI*
P & K LiJ LTu PERMAC*
MIDLAND ^LAiS CO
liAR'liTALL Kt rF INERY
bASIM KEFINING INC.

ADDRESS

ICON ROCKWELL *90
d700 BLK OF W E S T RE*
4625 NW 10TH
8301 NW. 2ND
8500 SW 8TH
2500 S COUNCIL RD
5000 SW7 SEC1 Til N*
8701 WEST RENO
3236 W 1-40
3245 S HATTIE
737 SE 30TH
4100 SOUTH EASTERN
910 S FAIRMONT
2700 SOUTH HIGH
424 SE 3RD
1400 SE SKYLINE
iEC 22 R3W TUN
4100 S MISSOURI
306 N JACKSON
9545 E RENO AVE
8400 NE E X P R E S S W A Y
5700 NORTH ROCKWELL
HANGER B f WILEY POS*
4700 SE 59TH S T R E E T
6500 INTERPACE
SEC 29 TUN R2W 520*
6501 SE 74TH
1008 SE 29TH
ALC - CC
3'Jl N RHODE ISLAND
1 MI SE OF RENO ROA*
3401 S 1-35 t S E R V I *
SE CORNER OF 10TH £,*
NE 10TH t VICKIE DR*
38Gb N.W. 36TH
915 N EASTERN
7UO S IRVING
2401 N BROADWAY
1/10 MI E OF PENNSY*
Se 74TH t POLE ROAO
SE 29TH t H I W A S S E E *
WILL RObEkS WORLD A*
HWY 75 300 YDS N OF*
bOLLINGER kD NEAk H*
0.75 MI S OF 19TH S*
1001 N PORTER

C I T Y

OKLAHOMA C I T Y
OKLAHOMA CI TY
OKLAHOMA C ITY
OKLAHOMA CI TY
OKLAHOMA C I T Y
OKLAHOMA CI TY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA- C I T Y
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA C I T Y
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA C I T Y
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA C ITY
MIOnEST C I T Y
OKLAHOMA C I T Y
BETHANY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CITY
OKLAHOMA CITY
MIDWEST C I T Y
OKLAHOMA CITY
OKLAHOMA CITY
MOORE
DEL C I T Y

'DEL C ITY
OKLAHOMA CITY
OKLAHOMA CI TY
OKLAHOMA C ITY
OKLAHOMA C ITY
MOORE
OKLAHOMA CI TY
OKLAHOMA C I T Y
OKLAHOMA C I T Y
HENRYETTA
H E N R Y E T T A
OKMULGEE
OKMULGEE

COUNTY

OKLAHCMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHCMA
OKLAHCMA
OKLAHCMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHCMA
OKLAHOMA
OKLAHOMA
OKLAHCMA
OKLAHCMA
OKLAHOMA
OKLAHCMA
OKLAHOMA
OKLAHCMA
OKLAHCMA
OKLAHCMA
OKLAHOMA
OKLAHCMA
OKLAHCMA
OKLAHCMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHCMA
OKLAHCMA
OKLAHOMA
OKLAHOMA
OKLAHOMA
OKLAHCMA
OKLAHOMA
OKLAHCMA
OKMULGEE
OKMULGEE
OKMULGEE
OKMULGEE

HP CODE

73127
73127
73127
73127
73128
73128
73128
73128
73128
73129
73129
73129
73129
73129
73129
73129
73129
73129
73130
73130
73131
73131
73132
73135
73135
73135
73135
73143
73145
73152
73152
73153
73155
73155
73157
73160
73160
73160
73160
73160
73165
73179
74437
74437
74447
74447

NPL INDICATOR

M
N
H
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N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
F
f
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
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